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10 Score

This document describes the design for the Front End (FE) Medium Energy Beam Transport (MEBT)
Quadrupole magnets for the Spallation Neutron Source (SNS). It references all relevant technical notes,
specifications, and part and assembly drawings which describe the magnet fabrication and performance
reguirements.

11 Design Requirements

The MEBT contains eight magnets with an aperture diameter of 32 mm and six magnets with an aperture
diameter of 42 mm. Tech. Note FE-PH-026 [1] specifies the required nominal gradient, aperture, and
effective length for each magnet. The gradients range from approximately 16 to 34 T/m for 32 mm bore
magnets and 12 to 26 T/m for 42 mm bore magnets. Tech. Note FE-PH-031 [2] specifies the required
tuning range for the magnets over and above nominal operating gradients. The closely packed MEB™
lattice leaves very little longitudinal space for quadrupoles. The magnets were designed to have ar.
effective magnetic length of 6to 7 cm.

12 Magnet Description

P rg};ﬂated Copper Bus  Vertical Steering Dipole

Bar Winding Teétr?iirr:al

Horizontal Steering 15.754
Dipole Winding
Low CarbAon SteﬁllyPole Piece Quadrupole Coil Klixon
Winding

MEBT Quadrupole Magnet with Steering Coils
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The magnets have a4.5 cm thick solid core of low carbon steel which is assembled out of four quadrants.
Theright and left halves are bolted and pinned together such that the magnet can be assembled around the
beam pipe.

The nominal operating currents of the magnets range from 100 to 400 Amps at voltages from 3 to 10
volts. The nominal temperature rise in the cooling water ranges from 2 to 12 2C. The nominal and
maximum values for electrical and mechanical parameter are tabulated for all of the magnetsin Tech.
Note FE-ME-022A [3].

Six of the fourteen MEBT quadrupol es have back-leg, steering corrector coils. These coils provide a
steering correction of oneto two milliradians. The steering coils are described in Tech. Note. FE-ME-013
[4].

13 APT/LEDA Prototypes

The MEBT quadrupole magnet is based on a magnet designed at Los Alamos National Lab (LANL) for
the APT/LEDA project by Ted Hunter.

e
o

g\
Ny :
@

APT/LEDA CCDTL 3.2 cm Bore Quadrupole (Prototype built by MCT Industries)

In collaboration with MCT Industries in Albuquerque, LANL developed tooling and procedures for
winding and epoxy impregnating the quadrupol e coils and a technique for fabricating and assembling the
steel yokes. With the exception of fiducial notches and mounting surfaces on the corners, the steel coreis
very similar to the LANL design. The quadrupole coils areidentical to those developed by LANL except
that the leads are one inch longer.

LANL built both 3.2 and 4.8 cm bore prototype magnets with the same main coils and similar steel
geometry. Magnetic measurements were performed on both prototypes. Tests were performed which
showed good repeatability of measurement results between two identical magnets and before and after
disassembly about the vertical centerline [8] [9] [10].
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2.0 MAGNETIC ANALYSIS
21 APT/LEDA Prototype M easur ements

Because the design is based closely upon the APT/LEDA magnet, very little magnetic analysis was
performed. The pole tip geometry is nearly identical for the 3.2 cm bore magnet and similar for the 4.2
cm bore geometry to prototype magnets. Magnetic measurements showed the field quality of al of the
LANL prototypes (better than 99 percent quadrupole at 90 percent of the aperature) to be adequate to suit
the field quality requirements for the MEBT quadrupoles [9] [10].

22 Dependence of Emittance Growth on Field Quality

An FEA analysis was performed of the 4.2 cm MEBT quadrupole which determined that the growth in
emittance of the beam due to multipole field components was well within acceptable limits. The analysis
and results are described in FE-ME-021 [6].

The emittance growth resulting from the sextupole component of the dipole steering fields is discussed in
Tech. Notes FE-ME-013 [4] and FE-PH-027 [5].

3.0 MECHANICAL DESIGN

The magnet was designed such that all components of the assembly would be identical, regardiess of the
bore size of the finished magnet, with the exception of the pole tip profiles.

31 Steel Core

The mating and external surfaces of the four core quadrants are machined separately and then bolted and
pinned together. The poletips, fiducial notches, and mounting surfaces are cut into the assembly using a
wire EDM machineto a profile tolerance of .001 in. The quadrants are then disassembled and electroless
nickel plated.

3.2 Quadrupole Cails

The quadrupole coils consist of twelve turns of .1875 in. square conductor with a.125 in. cooling hole.
The overall length of the coils, less than 7 cm, enables the magnets to fit into the narrow gapsin the
beamline between adjacent components. The conductor is half-lapped with kapton tape and then wound
onto amandrel. After winding, the coils are impregnated with epoxy and cured at room temperature.

3.3 Steering Coails

The vertical and horizontal steering coils are wound out of square wire with heavy build insulation. The
coilswill be wound on amandrel and painted with an epoxy during winding. The epoxied winding will
be wrapped with an insulating tape to form a finished cail.

34 Copper Conductor Flagsand Bus Bar

The bus bar and copper flags have been sized such that the maximum current flowing through any given
cross-section isless than 1000 A/in*2. All flags are fastened with two bolts; one through the delrin
insulating bracket and the other fastening directly to the next flag. Bellville washers areincluded in all the
bolted joints between flags.
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35 Power Cables

Because the maximum operating current of some of the magnets could be in excess of 400 Amps, the
power flags can accommodate two 200 Amp capacity stranded cables (0000 cable). The power cable
bracket provides strain relief to the cable connections and can bolt to the insulating bracket on either side
of the magnet.

4.0 POWER SUPPLIES

4.1 Main Coil Power Supplies

There are atotal of eleven main coil power supplies. All magnets on the first and third raft have individual
power supplies while those on the second raft are powered in pairsin series. The power supply regulation
will be 0.1 percent or better. The main coil power supply operating ranges are given in FE-ME-022A [3].
4.2 Steering Coil Power Supplies

There are atotal of twelve steering coil power supplies. The first and last magnets on each of the three
rafts have horizontal and vertical steering dipole windings. Each steering magnet will have a separate
supply powering pairs of steering coilsin seriesin each plane. The power supply regulation will be 0.1

percent or better. The steering coil power supply operating ranges are given in FE-ME-013 [4].

50 FABRICATION DOCUMENTS
51 DrawingList

ITEM TITLE LBNL DWG NO.

1 Half Union Plug 24D093 3

2 Steering Coil Mandrels 25B101 6 A
3 Assembly Shipment Box 25B102 6

4 CMM Inspection Data 25B103 6

5 Quad Fixture Layout 25B104 6

6 Plating Shipment Box 25B105 6

7 Plating Specification Drawing - Coil Assembly 25B106 4 A
8 Narrow Lower Flag 25B120 4

9 Center Overlapping Flag 25B122 4 A
10  |Crossbar 25B123 4

11 Fitting, Modified 25B124 4 B
12 Insulator Block 25B125 4 A
13 Pole Piece - Top 25B126 4 F
14 Pole Piece - Bottom 25B127 4 D
15 Left Coil Winding 25B128 4 A
16 Right Coil Winding 25B129 4 A
17 Pole Piece Assembly - LH 25B132 4 B
18 Pole Piece Assembly - RH 25B133 4 B
19 Pole Piece Assembly - 32 MM Aperture 25B134 6 D
20 Pole Piece Assembly - 42 MM Aperture 25B136 6 D
21 Jumper Bar Flag 25B140 4 A
22 Jumper Bar 25B141 4 A
23 L-Shaped Bus Bar 25B142 4 B

continued...
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ITEM TITLE LBNL DWG NO.

24 |Straight Bus Bar 25B143 4 A
25 Thermostat Mounting Plate 25B144 4 B
26 Thermostat Assembly 25B145 4 B
27 Vertical Steering Cail 25B146 4 B
28 Horizontal Steering Coil 25B147 4 B
29 Upper Left Coil Assembly 25B148 4 E
30 Upper Right Coil Assembly 25B149 4 E
31 Lower Left Coil Assembly 25B150 4 E
32 Lower Right Coil Assembly 25B151 4 E
33 Modified Terminal Block [OBSOLETE] 25B152 4
34 Power Cable 25B153 4
35 Ground Cable 25B154 4
36 Power Cable Bracket 25B155 4 A
37 Cable Bracket Strap 25B156 4
38 32 MM Aperture Quadrupole with Steering 25B157 6 D
39 32 MM Aperture Quadrupole w/o Steering 25B158 6 D
40 42 MM Aperture Quadrupole with Steering 25B159 6 D
41 42 MM Aperture Quadrupole w/o Steering 25B160 6 D
42 Left Coil Winding - Terminal Detail 25B161 4
43 Right Coil Winding - Terminal Detail 25B162 4
44 Power and Water Connections 25B418 6
45  |Terminal Block Wiring 25B419 3

52 Fabrication Specifications

6.0
[1]
[2]
3]
[4]
(5]

[6]

SPECIFICATION TITLE

BERKELEY LAB
SPEC. NUMBER

Quadrupole Magnet Fabrication and Assembly M912
Copper Magnet Conductor M919
Kapton Insulation for 0.187 Square by 0.125 ID Copper Conductor M920

REFERENCES

John Staples, 11-8-99, MEBT Quadrupole Gradients, SNS FE-PH-026.

John Staples, 8-31-99, MEBT Quad Tuning Range, SNS FE-PH-031.

Daryl Oshatz, 9-29-99, MEBT Quadrupole Operating Parameters, SNS FE-ME-022A.

Daryl Oshatz, 8-27-99, MEBT Quadrupole Steering Coils, SNS FE-M E-013.

John Staples, 9-3-99, MEBT Emittance Growth Due to Quad Steering Correction, SNS FE-PH-

027.

Daryl Oshatz, John Staples, 9-28-99, MEBT Quadrupole Field Harmonics Sudy, SNS FE-ME-

021.

continued...



Peter  A Luft
continued...


Author Cat. Code Serial # Page
Daryl Oshatz FE3312 M 7861B 7of 7

[7] Daryl Oshatz, Y oshy Minamihara, John Staples and Richard DiGennaro, 1-04-00, MEBT
Quadrupole Magnet Final Design Review November 17,1999, SNS FE-ME-024.

[8] D. Barlow, 9-30-98, Magnetic Measurements of Two Prototype Quads for the APT/LEDA
CCDTL, LANSCE-1:TNM-98-264 (LANL).

[9] D. Barlow, 3-22-99, Magnetic Measurements of a Prototype APT CCL-1 Quad, LANSCE-
1:.TNM-99-052 (LANL).

[10] D. Barlow, 4-22-99, Magnetic Measurements of APT/LEDA CCDTL Quad Fabricated by MCT,
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////// 4 PLACES
5.709 5.709 ERPEANEE
| o
4.750
- 3750 —
17.500
16.504
e 3 9.000
3/8-16 UNC-2B TAP THRU
18.000 20 PLACES
/\ o o EPEANEE
- - - 1 - 2.750
\\\\5_‘//// o 00 © o © o 0O—
005]AB T
| 1 —C- 298]
1 @11 [e750] [2500]
e =i HEHH-E 12.000
B:1incd i =i {  [/looz]A]
t b D - 990
3000 15.000 007 MATERIAL: 6061-T6 ALUM ALLOY
: A FAB ACCOUNT NO.: 8212-GB
} 14000 GENERAL TOL.: PLUS/MINUS .015
Y. MINAMIHARA 8-17-00
in i) : i h
== = @ @ MAGNETIC FIELD MEASUREMENT
...... 4x 680 _ —{1375 |=—
16.000 - 8X R.160 ~ 4x .320:.005 :::NET?gAgTLE’E[O)LE:ASUREMENT QUAD MOUNTING PLATE SPACER | -m
_ - : i T 5 = N Em; 4= 3500 12 000 ' _\ MOTOR MOUNTING BRACKET 1 2000  |/]oo2]A] “A-
NI SIS & @ (e |
il 3775 25500
/— 0.625
: = /
J%) )
o [T g, o B, 1500 |-— 856,002 12.000
¢ e e 1750 9284002
- P — - 3 : 01300
i % 10;3; UNC-2B TAP THRU—\ 4500
& &) ’ \\1 |/|
| 4000REF \ . | D )
f 9281002
250REF — 1856002 T 1 3750
[ - l 4 £ 1.850+.002
_ 922+002 — |
f f
1888 —
}7 4.000REF — "{ 1000 ‘_( L
FAB ACCOUNT NO.: 6212-08 MATERIAL: B0B1-T6 ALUM. ALLOY
19.000 Y. MINAMIHARA 8-17-00 Y. MINAMIHARA 8-17-00
21.250
- 145MM - 145MM ———
£ Zﬁﬁﬂ - 4325 —=
[
‘ — 3.750 = 375
Yer” -
_ 1 3100
I ! | e
| R o= -
: i 1850 CRl=5
J
y AER11 MO - 1
[ fEs
6.608 | 16.750
| 1000 /S _
1375 | ///’ -H <§$§k
)
16.750 f
14.900 9.000 ——— 250 —{ =
5.000 12.517 17.500 12.000
N ~
1250 —f |~ g ) g
-------- @ 2
12.000
000 1 ‘ 4 A y
2.000 25B1046
28.750
12.000 19.000
34.000
48.000
NOTES: ALL DIMENSITONS ARE IN [INCHES, UNLESS OTHERWISE NOTED .
REQDII TEMPART NO. DESCRIPTION
UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
Sl x o+ - FRAC. +1/64f f5CT G A UNIVERSITY OF CALIFORNIA-BERKELEY
= o |DATE DATE NO .
oo XX 2 - ANGLES * 1° 755 REQD. REQD. SNS - FE MEBT
= DEL I VER
2| xxx st - FINISH 125 77170 QUADRUPOLE MAGNET
THREADS ARE CLASS 2 SURFACE
CHAMFER ENDS OF ALL SCREW THREADS 30°. |IREATMENT QUAD MEASUREMENT FIXTURE LAYOUT
CUT 1.5 PITCH THRD RELIEF WITH ROUND NOSE TooL | | DENT. PATENT CLEAR DWG. TYPE SHOWN ON SCALE /I / 4 DO NOT SCALE
ON MACHINE CUT THREADS. i = L0 —— Sl;g””ﬁQEv
BRE%T/EEBLGJESS'ngDM$gLA$PERM§ETB%§% "é?:'f\‘EE gy 1. MINAMIHARA| "11-14-00 [ FTCROFTIHED [OESTON ACCT WO | CATEGORY CODE ZSB 1 O 4 6 '
DATE
REV]owa| cHk [zong] DATE CHANGES REFERENCES: ANS| Y14.5 & B46. 1. |Suk: FE3312




1/2" HEX HD X 4" L BOLT

. — 9 9/64 - /o 23/37 -

1l |

/72—

5 /8 — 3 43/64 = /
[(TM jasnall (TM (TM (TM fasall (T

/93— =

> 43/64

|

6 23/64

N

2 I‘ & I © -I 5= -I sl e -I 5 l- 2 l— =2, / 15 19/32 e

B
©
N

10 27737

T

d ot ot ot ot * ot d d * ot * * * * o,
Bahdy A A2y Bahdy BaR Teen AN H H H H AR

] R e R R R et R e R R e el e 1 51/64 L 3/64

* !

|

36

|

|

1 51/64—= —— 40 13/37

|

/72— /7 Lo/64

A

21 4o/64

|
|

/7 5/16 HEX HD X 4" L BOLT
Vi— = 45 - {—T Y 10 27/32

|

|

|
|

- =1/
> 3/716 33 5/8 —1/7

: B R NS,
i

!

1 51/64 - - 1 7/8TYP i IO 1 51/64 —= i

25B71056

7N\ I I e — o .
©_© © o o o _ © © e g
R bl AN/ AN N AN 2PN 4 . mm ‘

I I
|| PTTEETTYE TR TR ES Y TR SEOTTY TR ETTTY S ETTRETTTY iTTETTTYE TR | | ‘
‘ ] I - _ ; - - T _ - - -t - H _ [ - _ - - - _ B T - — m - T i - N t 5 W/BZ
3 15/64 # | 3 3 3 3 2 5 X 3 X | 1 51/64TYP
| q | | f 3 15/64

; : \ ' ! j

1 1/4

15 19/37RErF - -1 14

!
A

— 1 21/ 64 TYP

3 3/64 REF— ——

REQD[I TEMPART NO. DESCRIPTION

[y —— 36 - UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
X ot 1 FRAC. £ 1/64] ASCT oL UNIVERSITY OF CALIFORNIA-BERKELEY

M

L

= DATE DATE NO

= x+ .01 ANGLES * 1° | 7ssp REQD. REQD SNS - FE MEBT
—

O

;

xxx+ 001 |FinisH 125 77| DELIVER QUADRUPOLE MAGNET

THREADS ARE CLASS 2 SRIACE PLATING SHIPMENT BOX

CHAMFER ENDS OF ALL SCREW THREADS 30°. |TREATMENT

CUT 1.5 PITCH THRD RELIEF WITH ROUND NOSE TooL | | DENT. PATENT CLEAR DWG. TYPE SHOWN ON SCALE DO NOT SCALE
ON MACHINE CUT THREADS. METH. ASSEMBLY HALF PRINTS

DWG DATE DWG. NO. SIZE | REV.
BREAK EDGES .016 MAX. ON MACHINED WORK Y MINAMIHARA Ve
RENOVE. BURRS WELD SPLATTER 8 LOOSE SCALE E;K D/1T1E 14-00MTCROFTLMED [DESIGN ACCT. NO | CATEGORY CODE

REV] DWG | CHK [ZONE| DATE CHANGES REFERENCES: ANSI Y14.5 & B46. 1. |gy FE3317 2 5 B 1 O 5 6

8 7 6 5 ! 4 3 2 1




8 7 6 5 + ; 3 . 1

Q| I TEM|PART NUMBER DESCRIPTION

25B1494 UPPER RIGHT COIL ASSEMBLY

25B1504 LOWER LEFT COIL ASSEMBLY

E
1 1 25B1484 UPPER LEFT COIL ASSEMBLY
1
L
L

~SlwiNo

25B1514 LOWER RIGHT COIL ASSEMBLY

— 2 /1RER

27

— 1895REF 2 /71REF

-

B
T
:
....................
H I
....................
-
T
N

1M64RER

N

DON NOT ALLOW CHEMICALS
UNDER INSULATING TAPE

—— MASK OFF (123 4)

7N . i
( ) : N —ZM
N
; | |
D O :
2. 706 REF . > 00 REF ‘ %%ﬁ 25BT06Z4A
A5 %/T
KK\ ;»5 :. - T — _
—

— SILVER PLATE —— PROTECT FROM ALL CHEMICALS ——

NOTES: 1. ALL DIMENSIONS ARE IN INCHES.
2. SILVER PLATE 0.0003/0.0005 INCHES.
3. HANDLE WITH CARE. DO NOT BEND CONDUCTOR. COIL LEADS
ARE VERY SOFT FROM BRAZING.
4. PLUG WATER PASSAGES DURING PLATING PROCESS. FLUSH UNLESS OTHERWISE SPECIFIED SHOP_ORDERS LAWRENCE BERKELEY LABORATORY
AFTER PLATING al v+ - FRAC. =1/ 64f ACCT- oA UNIVERSITY OF CALIFORNIA-BERKELEY
5. VERIFY FEMALE THREAD ENGAGEMENT WITH MALE FITTINGS =[x 02 [mmesz1o [DATS REQD. REOD. SNS - FES MEBT
AFTER PLATING. S|t 005 FINISH 1257 DELIVER MECHANICAL BEAM TRANSPORT SYSTEMS - QUADS
6. WRAP AND PROTECT PART AFTER PLATING. TRERDS WE TS 2 T T TSIERE T DEGREASE PLATING SPECIFICATION DRAWING - COIL ASSEMBLY
A [PL[PL 06-05-02| TITLE WAS "PLATING - TYPICAL FOR COIL |oN MactiNe Cur Trmbapa o oo T #SEEW MTIGEMIHARA PATENT CLEAR BWEGT ATYIPI_E SHOWN ON ;;;\LENO “ULL 20| EE}N%:LEV
ASSEMBLY®  CLARIFIED NOTE 5. BREAK EDGES 016 MAX. ON MACHINED WORK fgv™ Y 14 oo reRorTRED Tos o A e Toeso e '
REV|DWG|CHK[ZONE] DATE CHANGES REFERENCES ANSI Y14 5 & Bi6 1 | UK DATE rE3z2 | Z0oB 1064 A

8 7 6 5 ! L 3 2 1




7 6 5 ' ; 3 . 1

REQ [ I TEM[PART NUMBER DESCRIPTION

OFE COPPER, 375 THICK PLATE

—-— 375 — '
- 213 -
] 175 =
I I
37
.2£O
* )
ZX R.O3MAX
2X 1.000
156
!
!
H00 —=——= 1125 —
5B 12724
D36
2 X @528THRU
UNLESS OTHERWISE SPECIFIED] ___SHOP ORDERS LAWRENCE BERKELEY LABORATORY
Qlx = - FRaC. +1/64] ACCT- o UNIVERSITY OF CALIFORNIA-BERKELEY
NOTES: 1. ALL DIMENSIONS ARE IN INCHES. Tl 02 |mees it 7555 REQD. REaD. SNS - FES MEBT
S[xxs 010 [Fmis 25|55 YER MECHAN| CAL BEAM TRANSPORT SYSTEMS - QUADS
E?M?EE;%%@%{EQE;C&F& TREEEDA?]SSEBOTBOL I%EEE?S'ENT I‘?igREASE PATENT CLEAR| DWG NTAYPREROWSH[L—WI\?\:J\/NERSEAFLQ—AG DO NOT SCALE
' METH. ' 4 X PRINTS
REA EDIES 016 W O HICHIED W 37 Y . MINAMIHARAI®17 1599 rerorToves DEQGENTAEAUl.LNo. CATEGORY TO0E | 1~ 1 SIZE | RV
REV ] DWG | CHK [70NE] DATE CHANGES RETERENCES. ANSI Y14 5 & Bé6 1 |CUK OATE re3312 | /0B 1204

7 6 5 ! ; 3 2 1




7 6 5 ' ; 3 .
REQ [ I TEM[PART NUMBER DESCRIPT ION
OFE COPPER, .375 THICK PLATE
—— 350 —
— 213 -
—— 150 =—
I I
140
480 ~2£O
‘ | )
2X 875
1.250
22X R.O3MAX
!
R.005
!
— 75 =
—— 500 — 1125 -
?5B1224A
27X 0560 THRU
UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
ol x o+ - FRAC. =1/ 64f ACCT- oA UNIVERSITY OF CALIFORNIA-BERKELEY
NOTES: 1. ALL DIMENSIONS ARE IN INCHES. =0z 02 |moser |E AT T SNS - FES VEBT

S| oot 005 [Fiise 1257 95EVER MECHAN | CAL BEAM TRANSPORT SYSTEMS - QUADS
IHEME@[R)SEN%@EOFCIA@ESSC%EW THREADS 20 I%EEE?S'ENT DEGREASE PATENT CLEAR CIENI(;ITFYEE O\/SEH[L:\\/)\H\HéNPPSEEAI\II_EG FLAG DO NOT SCALE
g el T o T T

A | YM 11-17-00 REMOVED NOTE 2 TO GOLD FLASH PART [BREAK EDGES 016 MAX. ON MACHINED WORK } gy™" . 12-15-99| MTCROFTLVED [DESIGN ACCT. NO | CATEGORY CODE | — '

REV] DWG] CHK[70NE DATE CHANGES REFERENCES. ANSI Y14 5 & Bi6 1 |GK OATE rE3312 | /0B 1274 | A

7 6 5 ! ; 3 2




7 5 ' ; 3 . 1
REQ [ 1 TEM[PART NUMBER DESCRIPTION
LOW CARBON STEEL C1006
265 DIAMETER THRU
406 DIAMETER C'BORE .265 DEEP
{l} @ 014 @ Bl|A|C
L [A[B[O10| 1436 — A
A {[7] 002
f 250
500 *
0 265 THRU
188 | —— /.496 -—
Q} @ 014 @ A|lB|C
500 @
A |.005
— 2.8/7 -
75B12 34
201 DIAMETER THRU
1/74-20 UNC-2B THRU
{l} ¢ 014 @ A|lB|C
® 1.000
UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
o x + - FRAC. =1/ 64f ACCT- oA UNIVERSITY OF CALIFORNIA-BERKELEY
NOTES: 1. ALL DIMENSIONS IN |NCHES . Flox 02 |meese1° | lafop  [reoo SNS - FES MEBT
S| xx+ 005 FINISH 1257 ?EL'VER MECHANICAL BEAM TRANSPORT SYSTEMS - QUADS
IHEME@ESEN%?EOFCIA@ESSC%EW THREADS 30°. I%EEE?IS'ENT DEGREASE PATENT CLEAR DWG. TYPE CEH?)VE\ISOEARSEALE DO NOT SCALE
L e T o T T
BREAK EDGES .016 MAX. ON MACHINED WORK g™ Y 17-15-99 MTCROFTLMED [DESIGN ACCT. NO | CATEGORY CODE |~ - '
REV ] DWG | CHK [70NE] DATE CHANGES RETERENCES. ANSI Y14 5 & Bé6 1 |CUK OATE rE3312 | /0B 1734
7 5 ! ; 3 2 1




7 6 5 f 4 3 . |

REQ | I TEM[PART NUMBER DESCRIPTION

1 1 [24D0933-1 HALF UNION PLUG, 1/4", BRASS,
LBNL STOCK NO. 5330-22219

/O0REE —

056 —=— —— 190 X 220 DEEP

— 270 =
~.010 [YF

v kN $
/?%EE;;\ @jmo
562 REF | /J2cYcau | B | —+— 2125 ©.190 .
\igzzgi/ \ A szy f |

125812448

UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
Sl x £ - FRAC. +1/64] ASCT AL UNIVERSITY OF CAL IFORNIA-BERKELEY
NOTES: 1. ALL DIMENSIONS ARE IN INCHES. e e B T —

S|xxs 005 [Finisn 1257 %5-VER MECHANICAL BEAM TRANSPORT SYSTEMS - QUADS

THREADS ARE CLASS 2 SURFACE
5 TPLIPL] 06-04-02 | ADDED TTEM 1 DWo. NO. AND CLARIFIED | e eios or AL sciew Tokenos a0, | ieeaniens DEGREASE CITTING, MODIFIED

CUT 1.5 PITCH THRD RELIEF WITH ROUND NOSE TooL | | DENT. TAG PATENT CLEAR DWG. TYPE SHOWN ON SCALE 4>< DO NOT SCALE

DESCRIPTION. ON MACHINE CUT THREADS. E\%H —— DETAIL - SIZPEWTSREV

A | YM 11-17-00 REPLACED SWAGELOK FITTING ?&E%‘\(/EEELGJEESvgngMSAF)’(LATOTNERM/zu-Il_lO%ES[éVQFXEE v 1 MINAMIHARA| ™17-15-99 [ MTCROFTIMED [0ESTON ACCT MO [ CATEGORY CODE | oy B
REV|DWG| CHK[ZONE[  DATE CHANGES REFERENCES: ANSI Y14.5 & B46.1. |5u<: DATE FE3317 2 5 B W 2 A

7 6 5 A 4 3 2 1



8 7 6 | ' 4 3 . 1
REQ [ I TEM|PART NUMBER DESCRIPTION
- 1875 — 1625 JELRIN
#8( . 1990) DRILL X .625 DP
1/74-20 UNC-2B TAP 450 DP
2 PLACES
q}@ 014@ AlBIC NOTES: 1. ALL DIMENSIONS ARE IN |INCHES.
2X 7]
} — 1547 ———
- 2 875 - A
—— | 3X 1250 —=——=——1125|— 2X 7/ =
|
/4X ¥ 530 THRU
4@ 014 W] A|B|C A
17/32(0.5312)DRILL THRU
m . 7960 DIA. C'BORE X .530 DP.
: | 2 PLACES
\__/ ‘
// BQ 014 MIB|A|C
|
2% 1871 //
I I
R 13
5500
" m 1.800
I w I
3.81 ?5B1254A
1871 //
|
I \T
2 500
1600
| N
|
| /\ w
500 = 13
‘ | | | |
- 750 —=— ? UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
~ | S]x FRAC. =1/ 64f ACCT- oA UNIVERSITY OF CALIFORNIA-BERKELEY
C =[x 03 [weesee [ PR [0y SNS - FES MEBT
- 1813 _ Slooce 015 |FinisH 125 7| PELIVER MECHAN | CAL BEAM TRANSPORT SYSTEMS - QUADS
I:EME:é[R)SENA[)IgEOFCI/_AfLS SSCI%EW THREADS 30°. %HE%&ENT DEGREASE INSULATOR BLOCK
EJUNT 1Mz CPl_IiTltnETHIE[L $EL+EF||ERWE|/I|E) gqtmn NOSE T0OL g%iw TAG _ PATENT CLEAR BVIVEGT AT\|(PLE SHOWN ON [S]\’E\,(/:LENO % Zol EETN%RALEEV
RAE1V DYWMG — égsg 6[-)3AOT-0EO WAS .59C6|_|AD,\IIGAE.S C 'BORE E%QE%EEEEFESSSQIZDNMéAF}(LAﬁNERM/;&GQO%ES%EEC)F;\IEE géK.Y. MINAM I HARA DJ\TZE-15—99 MTCROF TLVED |DESTGN ACCT NO E;TEG%RE %O%E ZSB ﬂ 254 A
8 7 6 ! ; 3 2 1




8 7 | 6 | 5 ' 4 | 3 2 1

REQ [ I TEM[PART NUMBER DESCRIPTION

®.625 C'BORE X .50 DP.

| | 001|B |- 568 — / ® 437 DIA. THRU A LOW CARBON STEEL C1006

— (1818 | — —|2X 1250

C 1 2X 3325 2X 3375 / {]} @ 014 @ BlA|C

r 2 X 261

‘ ' ry |/ 5
1.2{36 * //@ z /;\[\ ‘g‘ T | 2X 347
X /13
. 201 X .63 DP. ] \<~Q%582 ?
1/4-20 UNC-2B X .50 DP. - X 4937 A [2X2250|—-
= Bl ACES \\_ ®.107 X .500 DP.
100 X .100 CHAMFER ) )
108 Aoee 6-32 UNC-2B X .375 DP. =07
DD 014 M| C|B|A &|d 014 WBlA]C | 477,+000 =
/7937 ' -.002
POINT G . [1560]—] ~—[575 >— A
* I |
— 1k ! 1k 1 ! !
500 - | i ‘ i ZE A
! i - v | v EN ® 422 X .80 DP.
| ! ! B B
50 INT E_J//’ i 1/2-13 UNC-2B X 1.00 DP.
J - \\\_ 3933 o S|P 014 M| C|A|B
3.000 ~o20]AlBC / 005 |AIBIC /1
= - ' " ° e |
POINT F 4 — ‘ .QJ{
| = e 900
| ! , - 32/ |
| / | f f /7].001 ?
050
7 MAX . TOOL RADIUS L e B
TYP | CAL | [886] |~
- 3060 —— = . 332 X 1.25 DP. AR T
3/8-16 UNC-2B X 1.00 DP. Zﬁk
_%g;? ¥ 5S¢ DP 5 687 $ @ 014 @ BlA|C

%2.5oo>j $|@ 002 WB|A[C DETAIL A
(

T
&‘ N \ ‘
) 800 . /@ Uy 151"
N —77[ | ) T | [2x.886
— B ¥ (267) NOTES: 1. ALL DIMENSIONS ARE IN INCHES.
[ \ | | 2. APPROX. WT: 16 LBS
PP 010 W[B|A|C WER, 2500 — 100 X 100 CHAMFER
DETAIL A 2 PLACES
SCALE: 2X -
2x 02271 % 56 DP UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
: 1l (2 f1-15-0 WAS 201 DIA_ TAP DRILL ol x o+ - FRAC. =1/ 64f ACCT- oA UNIVERSITY OF CALIFORNIA-BERKELEY
S|P 002 MW[BJA[C E1[ M DL [5-25-0 SWITCHED LOCATION OF CLR & TAPPED HOLES|Z[T5 s 07 [waeszq° |PAE e 0 NS - FE MEBT
E] m g\g ;iigg wXéSngSABELVFVEEE‘ ?SESD S| xocx 005 [Fivisi 12577 ELTVER QUADRUPOLE MAGNET
B | YM 06 [5-2-00  CHANGED CHAMFERS AND POLE PROFLE | ciatfen e0s of ALL Scew ToResos 300 ineatienr DEGREASE POLE PIECE - TOP
AN P i =l il S -
A1 YM D5 |2-7-00 WAS 3. 420 GREAK EDGES 01 MAx. O MACHINED Work | QNG Y M NAM | HARA| 4% 1599 | rerorToven {oesTan acer o [orrecory cooe | SIZE | RED
REV ] DWG | CHK [70NE] DATE CHANGES RETERENCES. ANSI Y14 5 & Bé6 1 |CUK OATE ce3312 | ZDB1264 |

8 7 6 5 ! ; 3 2 1



8 7 6 5 ' 4 3 | 2 1

REQ [ ITEM[PART NUMBER DESCRIPT I ON
® 437 THRU LOW CARBON STEEL C1006
®. 625 C'BORE X .50 DP. \ | | .001|B
— 3IX8.312 —
S|P 014 W[BJA|C - 5687 >— C

— | 1.818 | —

! L

6} - f‘\ | 486 886
1] % T —/*‘/1_ ®.201 X .63 DP.

1.217
1/4-20 UNC-2B X .50 DP.

|
/@/ ' | B[P 014 W C[B[A

280

SARCELE ® 313 THRU J
//|.002 .010 B|A|C ' 72X 582 -
=5 17727090 Sl W 3/8-16 UNC-2B THRU 100 X .100 CHAMFER

A < - [1845| —
®.422 X .80 DP. O Z7e1 500 | | $ ‘
1/2-13 UNGC-2B X 1.00 DP. \[ T * | | 500
&[F 014 @[C[A[B T / | . |

o R.030 | +
\ 4.358 \POINT E

(N.020|AB|C

AL ‘ | POINT F
900 T ol . N _
' 520 i’ - |
| | | E& ! ? /71 001
— =200
B

MAX  TOOL RADIUS—
—1 [.886] =~ TYP | CAL

- 3933
/ \\
(.05 [AB|C 3.000

[Tl

—1 =10

- 3.060 -

®.332 X 1.25 DP. - 7.937 - 2x 02216 X 56 DP 25B812724D
A’L 3/8-16 UNC-2B X 1.00 DP. |

&P 014 WBJA|C 5687 D@ 002 W|B|A|C
800 ﬁ > |

* Ol

f / |
100 X _.100 CHAMFER (2500 - 4437 _

!

Z2X.886

LN

72 PLACES
UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
. Slx + - FRAC. +1/64) R5CT- AL UNIVERSITY OF CALIFORNIA-BERKELEY
NOTES: 1. ALL DIMENSIONS ARE IN INCHES. = b e -
=[xt .02 ANGLES * 1 155D REQD. REQD. SNS - FE MEBT
= DEL IVER
2. APPROX. WT: 16 LBS D1 ] M 1-15-0 WAS 201 DIA. TAP DRILL =S| wns 005 A 12570 WUADRUPOLE MAGNE ]
| | | o ' ' TFRERDS ARE CLASS 2 e DEGREASE POLE PIECE - BOTTOM
1] A6 [+-26-00 WAS 806 BETWEEN HOLES. CHAVFER ENDS OF AL SCREW THEEADS 30° TSESJMENT PATENT CLEAR DWG. TYPE SHOWN ON SCALE DO NOT SCALE
B1| YM B6 |3-16-00 WAS 3/8-24 UNF-2B THREAD (U115 FITCH THRD FELIEF ITH FOUND NOSE TO0L ik TAG _ el FULL [P MIE
Al YM 3-2-00]  CHANGED CHAMFERS AND POLE PROFILE [BREACEDGES 0f6 Wix. ON HACHINED WORK fgy™ ¥ MINAMIHARAI 171590 WTCROFTCHED [OESIGN ACCT. WO [ CATEGORY CoDE e SIZE R
REV | Dwa| CHK |[ZONE| DATE CHANGES REFERENCES: ANS| Y14.5 & B46. 1. |5 DATE FE3317 2 5 B 1 2 / A D

8 7 6 5 ! ; 3 2 1




7 6 5 ' ; 3 . 1

REQ || TEM[PART NUMBER DESCRIPT |ON
AR |1 COPPER MAGNET CONDUCTOR (. 1875 SQ W/.125 ID)
APPROX LENGTH 180° (SEE NOTE #2)
AR | 2 EPOXY AND FIBERGLASS TAPE
2. 71RER
7 X RZBO—\
\ \
L\
N 1
- - B— 1895MIN 2. 71MAX 475 MAX -
A A . g TAPE AND EPOXY
) ‘ ' ALL AROUND
I o | _
/\II | -/ @ﬁ@
22X R .40 @@
- 04REF 1284 MAX
VIEW A
/ 66} 204REF
i ™ @.125REF/£§ y
o5 ~\ (]
e ) —|  ~— 204REF
/&) /
ol /
== VIEW A
025 SCALE: 2X
157
R.78
[oilelelleele)
Sleiele)
.%REFJ 0%
— 1572 —
SECTION A - A
ORIGIN O, O
R .55
\ R 52
el
| %\ -
| 75B1284A
2.94 2.00 o o I— 2.706 REF
R .40
12X R.Z23
. E/// COPPER CONDUCTOR 152
— — 06
63 12 FULL TURNS \\\ ///
06
— 152 —
ORIGIN O, O
/.36
1213
UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
ol x o+ - FRAC. =1/ 64f ACCT- oA UNIVERSITY OF CALIFORNIA-BERKELEY
NOTES: 1. ALL DIMENSIONS ARE IN INCHES. =[x 02 [maes:1e |02 REQD. REQD. SNS - FES MEBT
2. COPPER MAGNET CONDUCTOR PER LBNL SPEC: M919. S|t 005 [Finist 12577 REHTVER MECHANICAL BEAM TRANSPORT SYSTEMS - QUADS
WITH INSULATION PER LBNL SPEC: M920. T VAEERT SR EBEERENE THREADS WRE CLasS 2 . |Sikarsent DEGREASE LEFT COIL WINDING
KT 3300 REMOVED TUBE.END DETAIL ND EJUNT 1M.2g:iTltnETHE[iﬁELﬁRvg;?)QeOUNDNUSEmbL IDENT - TAG PATENT CLEAR BvIvEGTATYlpLE SHOWN ON™TSCALE (= ||| oo hor SCAE
INSULAT ION NOTES . GREAK EDGES 016 HAX. ON MACHINED Work | WG~ M| NAM | HARA| *4%. 15 99 reroromen forsrarac o Tormesor cooe | SIZE R
REV] DWG] CHK[70NE DATE CHANGES REFERENCES. ANSI Y14 5 & Bi6 1 |GK OATE cE3312 | /DB 17284 [A

7 6 5 ! ; 3 2 1




8 7 6 5 ' ; 3 . 1
REQ | I TEM|PART NUMBER DESCRIPTION
AR COPPER MAGNET CONDUCTOR (.1875 SQ W/ . 125 1D)
APPROX . LENGTH 180" (SEE NOTE #2)
B > 71REE AR EPOXY AND FIBERGLASS TAPE
[ 12X R 230
I
4L75MAX — - // /
[
025 TAPE AND EPOXY ) A
2. 71MAX
o ] :
\ N N
ol - - I ‘ - =
ﬁg 1284 MAX VIEW A 2K R4l
@.125REF/
O 06 REF——<—/
204REF TR
/B
VIEW A ( gﬁ;
SCALE: 2X \ %
L\ 55
AN
‘ .025J SN
152 R 78
e *
‘ NN
2o 06 F@EFJ
I L gu—
ORIGIN O, O SECTION A - A
R 55
. /
| 3 |
2X R 62 AR |
2 706 REF ~ 294 —
— 2.00 75817044
R 40
12X R 23 \(
152 COPPER CONDUCTOR '\ |
K / 12 FULL TURNS ' -
| |
ORIGIN O, O 152
736
- 1213 -
UNLESS OTHERWISE SPECIFIED SHOP ORDERS _LAWRENCE BERKELEY LABORATORY
ol x o+ - FRAC. =1/ 64f ACCT- oA UNIVERSITY OF CALIFORNIA-BERKELEY
NOTES: 1. ALL DIMENSIONS ARE IN [INCHES. % Y, meLes + 10 [DALE DAlE: N SNS - FES MEBT
2. COPPER MAGNET CONDUCTOR PER LBNL SPEC: M3919 . S|t 005 |Fiis 1257 |BELIVER MECHAN | CAL BEAM TRANSPORT SYSTEMS - QUADS
WITH INSULATION PER LBNL SPEC: M920. THREADS ARE CLASS 2 SURFACE DEGREASE RIGHT COIL WINDING
'21 YYPT ;jgg REMO\/EE\/J\/ ATSUB! Igl\?D LE?QTG AIL D él?q;g?ﬁ%?%ﬁéq%;ﬁ%EEENEDA?QSSEBOTODL LEEQIMENT TAG PATENT CLEAR BvIvEGT AT\|(PLE SHOWN O [SCLE |~ (| | [P0 JOT, SCALE
INSULATION NOTES . BREAK EDGES 016 HAX. ON MACHINED WoRK [DC-Y M| NAM| HARA % 1590k rrerorTorED TosTor ReeT o [ eareoRy oo e SIZE | REV
REV] DWG] CHK[70NE DATE CHANGES REFERENCES. ANSI Y14 5 & Bi6 1 |GK OATE rE3z12 | ZOB1294 | A
8 7 6 5 ! ; 3 2 1




8 7 6 5 ' 4 3 | . 1

DOWEL PIN, .25" X 1.00" LG. BERG #D5-8

2581264 POLE PIECE - TOP

REQ [ I TEM[PART NUMBER DESCRIPTION
ﬁ 2 SCREW SCH 375-24UNC-2A X 4 .00" LG. SST.
3
L
L

MSNlWiN | —

25B1274 POLE PIECE - BOTTOM

O © o O
Lo O
™ ]
e & &
ol o
— /877 Ll =— - 17772 REF ——
>— C
3 D) 2 ®.2511-.2516 X .56 DP.
SEE NOTE 5
%@ 002 @ A-B|C|D
| |
1 % g - IF | 467 ot
{ | i § - - -
A | T |
3933REE = | SEE NOTE 4
SEE |[NOTE 2
8. 29TRER ! Y 2=? \\%Z% ! 32 6 933 T
: ! .001| A-B -
§§§ COPLANAR
N == ' 2 SURFACES R
J AU | NOTE 3. AT
1040REF 7 - N
| 2575 25B1374B
4 358 REF - o 02571 X 26 DF
| - N &]B 002 W A-B|C|E
B —< s
| i 4 |
ey — * 933REF fv///
( e - \\\.46iREF ¢ e
\\\\—SEE NOTE 4
— | 886 ——
NOTES: 1. ALL DIMENSIONS ARE IN [|INCHES.
2. INSTALL Z DOWEL PINS (PF) INTO PART 2bB1274 .
THEN BOLT PARTS 25B1274 AND 251264 TOGETHER. T e LAWRENCE BERKELEY LABORATORY
3. MACHINE VERTICAL COPLANAR FACES. b —
4. MACHINE DOWEL HOLE & CLEARANCE SLOT. : s e e
5. INSTALL DOWEL PIN INTO PART 25B1264 TO S| we 005 NSt 1257 QUADRUPULE HMAGNET
" DIMENS|ON SHOWN THREADS ARE CLaSs 2 [SIEEACE  DEGREASE POLE PIECE ASSEMBLY - LEFT HAND
6. ESTIMATED WEIGHT: 32 LBS. B1] M D3 |>-16-00 WAS SCH 375-24UNF-2A. é:'i BZEC;H'GESHET:E”&EL}EHFR:E;/IBSR?:T[;ENSSEOTR“K”L »'SEE'JTY MTIQAGMIHARA _ B I ;;(’:LENO FULL ZZBEIN%RALEEV
A ym 3-2-000 CHANGED CHAMFER AND POLE PROFILE A 016 MAX. ON MA W BY I 17-15-99| MTCROETLVED [DESIGN ACCT. NO | CATEGORY CODE | o~ r '
REV ] DWG ] CHK [70NE] DATE CHANGES RETERENCES. ANSI Y14 5 & Bé6 1 |CUK OATE rE3312 | /0B 13724 | B

8 7 6 5 ! ; 3 2 1



8 7 6 5 ' 4 3 | . 1

DOWEL PIN, 25" X 1.00" LG. BERG #D5-8

25B1264 | POLE PIECE - TOP

REQ [ I TEM[PART NUMBER DESCRIPTION
ZEQES:_ 2 L SCREW SCH 375-16UNC-2A X 4 .00" LG. SST.
3
L
L

Nl

/581274 | POLE PIECE - BOTTOM

2202 x 56 DP—| |-
©|@ 002 M| A-B|C|E W
2XR
Y N\ !
! ‘/ N > o @E 1O
\ / L) e Ad
270 | 1 @
b|@ 010 M| A-B|C|E W VIEW A ,
SCALE: 2X
VIEW A — /937 REF -
+1.772REF+/
Cl—< SEE NOTE 4 L8 5
{886 l— —— 2X.510REF ;
-
AT | |
/l/ ! | \\\ |
| | ‘ 467
( N |
\ /
\ //
S~ 7 % A
SEE|NOTE 2
3.933REF
,__d B //777\ A FTOAOREF
o 6933 == /r 8. 291REF
(N.001| A-B
COPLANAR § %&
S 2 SURFACES ==
£ NOTE 3. @ - N *

2517

%) L X 56 DP
' L SEE NOTE b
DB 002 M| A-B|C|D \

4 358 REF

3 ' 933REF ]
C ] LOOREF  —rt o o
AN Z I | 1
bb—— =
— |.886|—

NOTES: 1. ALL DIMENSIONS ARE IN [INCHES.
2. INSTALL 2 DOWEL PINS (PF) INTO PART 25B1274, UNLESS OTHERWISE SPECIFIED SHOP ORDERS
THEN BOLT PARTS 2b5B1274 AND 25B1264 TOGETHER. g X+ - FRAC. =1/ 64f ACCT- SRIAL LAWRUEN/I?REH?FBFRKEELLlFEOgNllA_-gERgERLéYTORY
3. MACHINE VERTICAL COPLANAR FACES. - T Sk T SNS - FE MEBT
é . I\l/lﬁgl%wtlli nggt ECI)IIQE | ﬁTgLEﬁE$NgEB?EQZ 15 Slxx+ 005 |FinisH 125, |0ELIVER QUADRUPOLE MAGNET
: THREADS ARE CLASS 2 o I3RRACE s DEGREASE POLE PIECE ASSEMBLY - RIGHT HAND
DIMENS | ON SHOWN . e S Ve SRTENT CLEAR | DU TYPE | SHom o [ TR
5 ESTIMATED WE IGHT: 32 LBS BT Y D3 B-16-0 WAS SCH 375-24UNF-2A. A L T & METH. FULL ™ erins
' ' ' KL 3200 CHANGED CHAMFER AND POLE PROFILE _[PRCA EDGES ots wax. on mawined ke 1GVSY M |NAM I HARAI™17 1599 remorTrnen SLSSYEEN T SIZE | REV.
REV | Dwa| CHK |[ZONE| DATE CHANGES REFERENCES: ANS| Y14.5 & B46. 1. |5 DATE FE3317 2 5 B 1 3 3 A B

8 7 6 5 ! ; 3 2 1




8 7 6 5 + 4 3 | 2
— (7 877) <@/ —W
| POLE TIP COORDINATES - ALL NUMBERS BASIC
[L\_? POINT 1 TO POINT 2. STRAIGHT L INE
| POINT 2 TO POINT 26: HYPERBOLA
POINT 108 POINT 1 "N POINT 26 TO POINT 27:.  STRAIGHT LINE
POINT 28 TO POINT 29: STRAIGHT L INE
POINT 107 POINT 2 POINT 29 TO POINT 53: HYPERBOLA
(3.933) POINT 53 TO POINT 54: STRAIGHT L INE
POINT 83 POINT 26 POINT 55 TQO POINT 56 STRAIGHT L INE
POINT 56 TO POINT 80: HYPERBOLA
POINT 82 POINT 27 NOTES: 1. ALL DIMENSIONS ARE IN INCHES. POINT 81 TO POINT 82 STRAIGHT L INE
POINT 82 TO POINT 83: STRAIGHT L INE
2. ESTIMATED WT.: 64 LBS. POINT 83 TO POINT 107 : HYPERBQOLA
POINT 107 TO POINT 108: STRAIGHT L INE
SOINT 80 SO INT 29 3. AFTER EDM PROCESS, DISASSEMBLE AND PLATE (HYPERBOLA FORMULA 2XY = r 2 r = 0.630 INCH)
PER LBNL SPECIFICATION M912. SOINT] x. V- | PoINT | —x- V. ] poINT | —x- RV
POINT &1 |>OBTAIN INDICATED ASSEMBLY THICKNESS BY 1 510 1 378 37 508 _ 332 773 _ 645 _ 308
GRINDING PRIOR TO EDM PROCESS.
2 188 1.056 38 558 _ . 356 74 ~ . 692 _ . 287
3 201 988 39 518 ~ . 383 75 ~.738 ~ . 269
4 214 927 40 487 ~ 412 76 ~.793 ~ . 250
5 231 860 41 445 _ 445 77 ~ . 860 ~ . 231
5 250 793 47 4172 _ 482 78 ~.927 - 214
POINT 56 POINT 53 7 269 738 43 383 - . 518 79 ~.088 - . 201
8 287 69?7 4 ¢ 356 _ . 558 80 ~1.056 -.188
POINT 55 POINT 54
9 308 645 45 332 ~ . 508 81 ~1.378 -.510
4X 10 332 598 46 308 _ 645 82 ~1.378 510
[)EélfélLéxA\ L% 11 356 558 47 287 ~ . 692 83 ~-1.056 188
5 | 172 383 518 48 269 ~.738 84 ~.088 201
1!1 13 412 487 49 250 793 85 _ 927 214
H_ fffffffffffffffffffffffffffffffff T 14 445 445 50 231 _ . 860 86 ~ . 860 231
|
5 — | / O 15 4872 412 51 214 ~ . 927 87 _.793 250
NP, | | 16 518 383 52 201 ~.088 88 ~.738 269
|> 17613 + 000 R i,,,,.,,[,,ﬁ% T 3 @ f@ { o & w e
o @EE} o o ; N & N . o 17 558 356 53 188 -1.056 | 89 - . 692 287
® N 0 18 598 1332 54 510 ~1.378 90 _ 645 308
H_ iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii _H | 19 645 308 55 - . 510 ~1.378 91 ~.508 332
LX 20 69?2 287 56 ~.188 ~-1.056 92 _ . 558 356
21 738 269 57 ~.201 ~.088 93 - .518 1383
B 15 754 REF > B 22 793 250 58 - 214 ~. 927 94 _ 4872 L4172
23 860 231 59 ~ . 231 ~ . 860 95 _ 445 445
- 7877 REF -
(N.003|A|B 24 927 214 650 _.250 _.793 96 _ 412 4872
POINT | POINT H
D—=— A POINT A - 2X 7627 - 25 988 201 61 269 _ 738 97 383 518
A M 003|A|B|C 6% 95 % 45 DEG I T v DETA L A ~T00sTATBIC 26 1.056 188 52 _ . 287 ~ . 692 98 ~ . 356 558
| —~— ] CHAMFER AFTER EDM N G 27 1.378 510 53 - .308 VA 99 - .332 598
POINT J 28 1.378 | -.510 64 ~.332 ~ . 508 100 ~.308 645
A - | . | \ i | | POINT G
i S I R E— - i i | 29 1.056 | -.188 65 ~ . 356 ~ . 558 101 _.287 692
i | WA il |
-+ iE | | O\ | | RS 30 .988 - . 201 66 - .383 - .518 102 - . 269 738
1 | |
| | T SERI AL NO. |~ £ 003 [A[B|C 31 927 214 57 - 412 - 4872 103 - . 250 793
§X 100 X 45 DEG — SERIAL NO. | A= = B
CHAMFER AFTER EDM 32 860 ~ . 231 658 _ 445 _ 445 104 _ . 231 860
(i)\\\\\\\*\ | g ‘,////////<:> 33 793  -.250 69 - 482 - . 412 | 105 - 214 927
| .
~ | 2X 3683 34 738 - . 269 70 -.518 - .383 106 - . 201 .988
8X 3.058 ) | | )
‘ e — | | A = 35 692 - . 287 71 - . 558 - . 356 107 - .188 1.056
‘ |
e | R T ~ 1\ _= 7 < LA =1 36 645 _.308 72 ~ . 508 ~.332 108 - . 510 1.378
7 866 REF ' | | |
% | | |
,,,,,, @ _— l
\ | | /
1 A _— ~_ VN B JSB1346D
3.933REF ////////////// \\\\\\\\\\\\\\
| | OX [ 933 REQD[I TEMPART NO . DESCRIPTION
POINT D — | | T~ POINT B 1 1 |25B1324] POLE PIECE ASSEMBLY - LEFT HAND
2 954 - - 1 | 2 |25B1334] POLE PIECE ASSEMBLY - RIGHT HAND
‘ 4 3 [25B1234] CROSSBAR
POINT K | PART 25B1346
SERIATL NO. Sp} 001 POINT F L 4 SCREW, SOC. HD.,1/4-20UNC-2A X .75" LONG, SST.
! | | 4 5 SCREW, SOC. HD.,1/4-20UNC-2A X 4 .25" LONG, SST.
| N n
|
! ! | 1 X ‘
| | | 375REF
A A POINT L ~[003[AlBIC f
(M 003|A|B]C AR in (003 A|B|C ~ Nt X 05 CHAVFER
% ] - . B—= = ( 50 INT E \\_ 2 PLACES
N E<—> I:
- 2X 6627 —~ 2 000REF ——
1.772RER _ N 8607 _ UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
| Slx + - FRAC. £ 1/64) ASCT SR IAL UNIVERSITY OF CALIFORNIA-BERKELEY
D |PL |PL 05-31-02| TITLE WORD "APERTURE" WAS "APERATURE"’ E XXt 02 ANGLES * 1° [l)égg Bégg REOD SNS - FE MEBT
C |PL 03-08-01| PROFILE TOLERANCE 003 WAS 001, 8PL  |S|xme 005 |Fmios 125 77| PELIVER QUADRUPOLE MAGNET
TO REFLECT AS-BUILT CONDITION
- 2 000REF —=— ADDED NOTE 4. THREADS RE CLASS 2 [SORCACE  DEGREASE POLE PIECE ASSEMBLY - 32MM APERTURE
WET 500 CHANGED CHAMEER AND POLE PROFILE CUT 1.5 PITCH THRD RELIEF WITH ROUND NOSE TOOL MEE)I%':T TAG PATENT CLEAR| DWG. TYPE SHOWN ON  [SCALE (| | DO gg}N%gALE
\/ | EW /A\ - /A\ Al YM (5 [2-7-00 RELOCATED 6-32UNC TAPPED HOLES g%g%:;g%égfﬁEFg@g{;@;ﬁ%%@% "é‘g'f\‘EE ¥ Y . MINAMIHARA DqTZE—15—99 MTCROFTLMED [éSSIGSNEA[:lTBLNI XA RN SIZE | REV.
REV] DwG | CHK [ZONE DATE CHANGES REFERENCES ANS| Y14 5 & B46.1. |51 OME FE3312 | ZoB 1346 |0
8 | 7 6 5 4 4 3 7




8 7 | 6 5 ' 4 3 2 | 1
— (7 877) fﬁ;
| POLE TIP COORDINATES - ALL NUMBERS BASIC
‘ \
[Lﬂ ] ‘ POINT 1 TO POINT 2: STRAIGHT LINE
o POINT 2 TO POINT 26: HYPERBOLA
POINT 108 POINT 1 “ POINT 26 TO POINT 27: STRAIGHT L INE
POINT 28 TO POINT 29: STRAIGHT L INE
POINT 107 POINT 2 POINT 29 TO POINT 53: HYPERBOLA
e NOTES: 1. ALL DIMENSIONS ARE IN INCHES. POINT 53 TO POINT 54:  STRAIGHT LINE
POINT 83 POINT 26 | POINT 55 TO POINT 56: STRAIGHT L INE
2 ESTIMATED WT - 64 LBS. POINT 56 TO POINT 80: HYPERBOLA
50 NT 82 50 INT 27 POINT 81 TO POINT 82: STRAIGHT L INE
3. AFTER EDM PROCESS, DISASSEMBLE AND PLATE COINT 95 10 BOINT G095, noypesanl HINE
PER LBNL SPECIFICATION M912. :
POINT 107 TO POINT 108: STRAIGHT LINE
_ 2 _
[ OBTAIN INDICATED ASSEMBLY THICKNESS BY (HYPERBOLA FORMULA 2X¥ = r 2 r = 0.827 INGH)
POINT &0 POINT 29 GRINDING PRIOR TO EDM PROCESS. POINT — -X- Y- POINT X - Y- POINT “X - Y-
POINT 871 POINT 28 J>< 1 510 1.378 37 718 - 476 73 _ 762 | - 449
2 294 1.162 38 679 -~ .503 74 - 810 | - .422
3 308 1.110 39 B44 - . 531 75 - . 856 | -.399
4 328 1.041 40 611 -~ 560 76 - 914 | - .374
5 353 1969 41 585 - .585 77 - . 969 | -.353
6 374 914 42 560 - 611 78 ~1.041 -.328
50 INT 56 POINT 53 7 399 856 43 531 ~ 644 79 ~1.110 - .308
8 422 810 A 503 ~ 679 80 ~1.162 - .294
POINT 55 POINT 54 L X 9 449 762 45 476 ~.718 81 ~1.378 -.510
» 10 476 718 AS 449 _ 762 82 ~1.378 510
DETAITL A 11 503 679 47 422 _ 810 83 _1.162 .294
SCALE: 2X
C 12 531 644 48 1399 _ . 856 8 4 ~1.110 308
T A 13 560 611 49 374 ~ 914 85 ~1.041 328
| | . 14 585 585 50 353 - . 969 86 - 969 353
7 | | . o
~ a O / @E + 15 611 560 51 1328 -1.041 87 - . 914 374
L o o : o
[ 17613 0001 T 14, - o © ©) o - sl TTT 16 644 531 52 308 ~1.110 88 - . 856 399
. <§E> | i y 17 679 503 53 294 -1.162 89 - 810 422
O O L | O
| | 18 718 476 54 510 ~1.378 90 _ 762 449
] e ) oy 19 762 449 55 ~.510 ~1.378 91 ~ 718 476
20 810 422 56 - 294 ~1.162 92 - 679 503
- 15754 REF > B 21 856 1399 57 - .308 -1.110 93 ~ 644 531
22 914 374 58 - . 328 ~1.041 94 - 611 560
— /877 REF —
o Nt ~[ 0031 AlBTC 23 969 353 59 - 353 - . 969 95 - 585 585
- 2X 7627 - POINT H
D—==— A POINT A 24 1.041 328 60 - 374 - 914 96 - 560 611
25 1.110 308 61 -~ 399 - . 856 97 - 531 Bh4
A I 003[A[BIC 16X .25 X 45 DEG B R DETATL A (003 |A|B|C
| J CHAMFER AFTER EDM } 5 26 1.162 . 294 62 - . 422 -.810 98 -. 503 .679
SOINT \ 27 1.378 510 63 ~ 449 ~ 762 99 - 476 718
| i POINT G 28 1.378 | -.510 64 - 476 | -.718 100 - 449 762
8X .100 X 45 DEG I | | i 1
CHAMFER AFTER EDM NI & T [ 29 1.162  -.294 65 - . 503 -~ 679 101 _ 422 810
T no AL NO 30 1.110 | -.308 66 - 531 - 644 | 102 -~ 399 856
\ [P0 A B C 31 1.041 -.328 67 _ 560 ~ 611 | 103 _ 374 914
0 | //////////// A=—2B 27X 3683 32 1969 | -.353 68 - .585 -.585 | 104 -.353 1969
| - _ _ _ _
SEITT l _ 33 914 374 69 611 560 | 105 328 | 1.041
I N /N i 34 856 | -.399 70 ~ 644 - . 531 106 - 308 | 1.110
I S I - 35 810 -.422 71 -.679 | -.503 107 294 | 1.162
4X 510 | \
7 866 REF ! % | 36 762 | - . 449 772 ~.718 - . 476 | 108 - .510 | 1.378
e | 22 | =
X | | ,
R L S -
//////////// ‘ ‘ \\\\\\\\\\\\ 75813660
‘ |
| | /X 4733
S UREr ] | T~ POINT B REQD[I TEMPART NO. DESCRIPTION
POINT D |
| 1 1 [25B1324 POLE PIECE ASSEMBLY - LEFT HAND
i — 1 2 |25B1334| POLE PIECE ASSEMBLY - RIGHT HAND
POINT K SERIAL NO ,‘ ‘ [10%581366 POINT F 4 | 3 |25B1234| CROSSBAR
4 4 SCREW, SOC. HD. , 1/4-20UNC-2A X 75" LONG, SST.
; ¢ 4 5 SCREW, SOC. HD. ,1/4-20UNC-2A X 4.25" LONG, SST.
! |
| A 375REF v
M 003][A[B]C N A A >—POINT L 50 INT E \*
----------------- N oo3TalBC 05 X .05 CHAMFER
K—=—=— L N 0031AIBIC 2 PLACES
\ C—=—=1D o 0
N~ (N.O03[A|B|C
1772 REF
~ POINT C E—=—F
| OX 6627 —— 2 000 REF —= UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
D [PL | PL 05-31-02 |TITLE WORD 'APERTURE’ WAS 'APERATURE" [ x = - FRAC. +1/64] A5CT SR IAL UNIVERSITY OF CALIFORNIA-BERKELEY
—— 2.000REF — - N 8677 — C [PL 03-08-01 |PROFILE TOLERANCE 003 WAS .001, 8PL % XX+ 02 anGLes = 10 |DATE paits N SNS - FE MEBT
. /IBDEEFEE% ﬁ?-BUILT CONDITION. § Yt 005 FINISH 1257 ?ELIVER QUADRUPOLE MAGNET
VIEW A A — o5 AR G D PO PRos (e e s 7 |t DE GREASE POLE PIECE ASSEMBLY - 42MM APERTURE
N VARG D6 | 2-7-00 |RELOCATED POLE PROFILE. (U7 1.5 PITCH THRD RELIE T R0 Nost ool |\ BT T AG ETEER vy T E FULL PR
Al | YM (5| 2-7-00 |RELOCATED 6-32UNC TAPPED HOLES BREAK EDGES 016 MAX ON MACHINED worK | Y- Y M INAM | HARA®1S. 1599 erorTores {ossravacer o teareaory cooe | SIZE | REV
REV| DWG | CHK |ZONE] DATE CHANGES N R YRl [ OATE c£3312 | /OB 1366 |D
8 | 7 6 5 4 4 3 7 1




6 ' ; 3 ? 1
REQ | I TEM[PART NUMBER DESCRIPT |ON
OFE COPPER. 375 THICK PLATE
—— 38 =
1063 ——
2X CHAMFER .02 X .02
475
ZX R O30MAX
4100
220
]
1200 -
t /S5B1404A
X 560
— 500 1125 ——
200 — ——
3X 0560 THRU
2175
UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
ol x o+ - FRAC. =1/ 64f ACCT- oA UNIVERSITY OF CALIFORNIA-BERKELEY
NOTES: 1. ALL DIMENSIONS ARE IN INCHES. E[xxt .02 ANGLES + 1° | D845 REQD. REQD. SNS - FES MEBT
S|xx+ 005  [FinisH 1257|951 VER MECHAN | CAL BEAM TRANSPORT SYSTEMS - QUADS
IHEME:@[R)SEN%@EOFCIA?ESSC%EW THREADS 30°. I%EEE?S'ENT DEGREASE PATENT CLEAR DWG T-JYIEJEMPESFSOWNBQNR |S:EIA_I_EAEI DO NOT SCALE
g kT o T T
Al YM 11-17-00 REMOVED NOTE 2 TO GOLD FLASH PART |BREAK EDGES 016 MAX. ON MACHINED WORK fgy=" Y 17-15-99 MTCROFTLMED [DESIGN ACCT. NO | CATEGORY CODE |~ - '
REV ] DWG | CHK [70NE] DATE CHANGES RETERENCES. ANSI Y14 5 & Bé6 1 |CUK OATE rE3312 | Z0oB 1404 | A
6 ! ; 3 . 1




8 7 6 5 ' ; 3 . 1

REQ [ I TEM[PART NUMBER DESCRIPTION

OFE COPPER, .500 THICK PLATE

4X CHAMFER .13 X .13

50— ——
Z2X 0560 O/IO
f g |
¢ O O -
‘ ZX 500 | NN ]
) ’
| 750 = 19 380
2088
?5BT14T4A
NOTES: 1. ALL DIMENSIONS ARE IN [|INCHES. SRR EEE — — ORSEEERAE’ TWRENGE BERKELEY LABORATORY
‘ " Hlx o+ - =164 N _
2. SILVER PLATE 0.0003/0.0005 THICK | % .:X — EZQEESHO ?NéOgE e NO. — UNIVERSl;LSOF_EAFLEIQOZNEIQTBERKELEY
S|xx+ 005  [FinisH 1257795 VER MECHAN | CAL BEAM TRANSPORT SYSTEMS - QUADS
E{E?Miggp%ﬁgi?ﬁiéggéc%m EHEEDA?QSSEBOTBOL ?EEE?EI'ENT I‘?igREASE PATENT CLEAR DWG. TYPE JUTH?)VII:I\IRONBASSLE DO NOT SCALE
1. W ~ : 4 X
ON MACHINE CUT THREADS. METH. PRINTS
AT YN A8 [11-15-0] WAS 'FLASH GOLD' 000001 THK [REREDGES ote ix. ou mckined woik |30 Y M| NAM | HARA| 17 15 99| wrerorTrveD DEQGENTA(Au'.LNo. T EF T SIZE | REV.
REV| DWG | CHK [ZONE| DATE CHANGES REFERENCES: ANS| Y14.5 & B46. 1. |5 PATE FE3312 /OB14 T4 | A

8 7 6 5 ! ; 3 2 1




6 5 ' ; 3 | ? 1
REQ | I TEM[PART NUMBER DESCRIPT |ON
OFE COPPER. 750 THICK PLATE
—— 3/5 —=—
127 ————=— :
| 3X 2560 THRU
N
\_/ 06—
2.50 1835
r C) 125
690
‘ \
—~— /50—
X 640 =
— 3140 -_— ___ _|
/5B147248
— 3.70 —
NOTES: 1. ALL DIMENSI|IONS ARE | NCHES .
2. SILVER PLATE 0.0003/0.0005%" THICK. UNLESS OTHERWISE SPECIFIED SHOP_ORDERS LAWRENCE BERKELEY LABORATORY
A ol x o+ - FRAC. =1/ 64f ACCT- oA UNIVERSITY OF CALIFORNIA-BERKELEY
Z|xx+ 02 [meestre [Pel RED. REOD. SNS - FES MEBT
S|xx+ 005  [FinisH 1257795 VER MECHAN | CAL BEAM TRANSPORT SYSTEMS - QUADS
IHEME@ESEN%EEOFCIA@ESSC%EW THREADS 30°. I%EEE?IS'ENT DEGREASE PATENT CLEAR DWG |;'Y_F’ES|_|A|§HI_%)\/EI)\I OEUSSE_ALBEAR DO NOT SCALE
BT | M A8 11500 WAS FLASH GOLD' 0.00001" THK Jon tachine U Trreana o Mo 100 QVEVEH.Y' MTlﬁAGMIHARA _ DETAIL — 4 X L
A1 | YM 5-12-00 WAS 375 THICK. BREAK EDGES .016 MAX. ON MACHINED WORK g™ Y 17-15-99 MTCROFTLMED [DESIGN ACCT. NO | CATEGORY CODE |~ - '
REV ] DWG ] CHK [70NE] DATE CHANGES REFERENCES. ANSI Y14 5 & Bi6 1 |GK OATE rE3312 | Z0oB14724 | B
6 5 ! ; 3 . 1




7 6 5 ' ; 3 | . 1

REQ [ I TEM[PART NUMBER DESCRIPTION
OFE COPPER, 375 THICK PLATE

375

—1.0627

33X 0560 THRU

O O

1250 ——

/ /| 005

dah
N

—1 D63

1.250 -

|

3.69

|

25BT1434A

NOTES: 1. ALL DIMENSIONS ARE IN [INCHES.
2. ELECTROPLATE 'FLASH GOLD' ALL SURFACES .00001 THICK.

UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
ol x o+ - FRAC. =1/ 64f ACCT- oA UNIVERSITY OF CALIFORNIA-BERKELEY
Elocx 02 |mees 10 |5 REQD. Rean. SNS - FES MEBT
S|xx+ 005 [Fivisn 1257795 VER MECHANICAL BEAM TRANSPORT SYSTEMS - QUADS
THREADS ARE CLASS 2 SURFACE
CHAMFER ENDS OF ALL SCREW THREADS 30°. |IREATMENT DEGREASE STRAIGHT BUS-BAR
CUT 1.5 PITCH THRD RELIEF WITH ROUND NOSE TOOL MEEJQ:T TAG PATENT CLEAR BVIVEGTATYIPI_E SHOWN ON  [SCALE /. X DO QSIN%ALE
ON MACHINE CUT THREADS. :
NTE BREAK EDGES 016 MAX. ON MACHINED WORK | DWG- DATE DWG. NO. SIZE | REV.
A1l YM h-12-0( WAS 375 THICK. SENOVE BURRS WELD SPLATTER & LOOSE SCALE E;K Y MINAMIHARA DJ\TZE-15-99 MTCROF ILMED |DESIGN ACCT. NO.| CATEGORY CODE 2 5 B 1 4 3 4 A
REV [ DWG | CHK [ZONE| DATE CHANGES REFERENCES: ANSI Y14.5 & B46.1. |gy" 8210-23|FE3312

7 6 5 ! ; 3 2 1




7 ' ; 3 . 1
REQ [ ITEM[PART NUMBER DESCRIPT I ON
OFE COPPER, PLATE
2-56UNC-2B TAP THRU
2 PLACES
750 =
I
/X R.O3MAX
30
72X 400 270 ‘
,, ‘ [ 080
31— —— 938
700 =
1.20
75B 144 LB
NOTES: 1. ALL DIMENSIONS ARE IN INCHES.
UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
2. ELECTROPLATE 'FLASH GOLD' ALL SURFACES .00001 THICK. Clx ot - FRAC. ¢ 1/ 64 ig"" o UNIVERSITY OF CALIFORNIA-BERKELEY
Elox = 02 |maes 10 |06l REQD. REGD. SNS - FES MEBT
Slaoocs 005 |FiNisH 125 7| PELIVER MECHANICAL BEAM TRANSPORT SYSTEMS - QUADS
THREADS WRE CLASS 2 ;?EEE?&ENT DEGREASE THERMOSTAT MOUNTING PLATE
TRET - REMOVED NOTE 2 70 GOLD FLASH PART EJUNT 1MzCF’l_IiTltnETHI(?:[LEELﬁ;R\;\IEI;I-IDg(?UND Nose TooL | LOENT. T A5 _ PATENT CLEAR BvIvEGTATYlpLE SHOWN ON  [SCALE % D0 NOT SCALE
Al YM 4-24-00 WAS 4-40 UNC TAP BREAK EDGES 016 MAX. ON MACHINED WORK |YCY M| NAM | HARA /%2-15-99 MTCROETIVED ToesTar AT o T CATecory Cooe e SIZE | REV.
REV ] DWG | CHK [70NE] DATE CHANGES RETERENCES. ANSI Y14 5 & Bé6 1 |CUK OATE ce3312 | ZDB1444 | B
7 ! 4 3 Z 1




7 6 5 f 4 3 | . 1

REQ [ I TEM[PART NUMBER DESCRIPTION
iB} 1 1 25B1444 | THERMOSTAT MOUNTING PLATE
éif 1] 2 THERMOSTAT, NORMALLY CLOSED, 170 DEG.F,
NARROW DIFFERENTIAL, SEALED THERMOSTAT,
TEXAS INSTRUMENTS PART NO.4286-2
2 | 3 SCREW, BINDER HEAD, #4-40UNC-2A X 25°LG, STL
—~—— 56O REF —
— /50 REFH=—
B B800REF \// @ >
x 1700 REF
[25B 14548
NOTES: 1. ALL DIMENSITONS ARE IN INCHES. UNLESS OTHERWISE SPECIT IED SHOP_ORDERS LAWRENCE BERKELEY LABORATORY
Sl x £ - FRAC. +1/64] ASCT o UNIVERSITY OF CALIFORNIA-BERKELEY
E|xxe 02 |moes 10 |0SG REQD. ReaD. SNS - FES MEBT
S|t 005  |FnsH 125705t VER MECHAN| CAL BEAM TRANSPORT SYSTEMS - QUADS
THREADS ARE CLASS 2 SURFACE
CHAMFER ENDS OF AL SCREW THREADS 307 ITSEQIMENT DEGREASE PATENT CLEAR DW-G|— HEEEMOSSLSA\A\JJ ONAS§C/I::L£/|BLY DO NOT SCALE
B |PL | PL 05-31-02 | ITEM 1 25B1444 WAS 24D14444 (SIC) Sﬂhiéﬂﬂgﬁ%ﬁﬂﬁ££B§WDmiTmLgﬁg+' TAG _ DETAIL _ 4 X L
BREAK EDGES .016 MAX. ON MACHINED WORK : - :
AT YM D3 2-7-00 EXPANDED DISCRIPTION OF THERMOSTAT RENOVE BURRS WELD SPLATTER 8 LOUSE SCALE EJK Y. MINAMIHARA DZTZE-15-99 MICROF ILMED |DESIGN ACCT NO.| CATEGORY CODE 2 SB W 45 4 B
REV|DWG | CHK |[ZONE| ~ DATE CHANGES REFERENCES: ANS| Y14.5 & B46.1. |gy" FE3312

7 6 5 A 4 3 2 1



8 7 5 ' 4 3 | 2 1
REQ [ ITEM[PART NUMBER DESCRIPT I ON
A A #13 GAUGE SQUARE COPPER MAGNET WIRE, HEAVY
BUILD INSULATION CONDUCTOR NOM DIM 072"
NOM OVERALL DIM = 078", MIN DIM = .0740"
MAX DIM = 0781"
SEE NOTE 2 ——
AX R Z/URER (Ao om0 19g+ 000 WET-LAYUP WITH EPOXY
. /////’ PV 020 FILL WITH NIMA
¥ ﬁ\\\y////<::r COVER EXTERIOR WITH EPOXY
|
190 ( . ‘
| iy ] @ 078REF
. N < 7 X
/ * * N 1 . EE . /
.061.03— R.B /
Y% — 0a=03- Y% INSULAT ING SHEET :::E(::j
1969 REE ' 016 THICK NIMA (FR4) . % .
G
\\ ) #13 GAUGE SQUARE WIRE‘__/////" ; EE . 000
+.
\\\\\:i — 23 FULL TURNS 9907 550
* , L
/ )
J + +
1786 A \ ‘
: \ 34 . .
4}4/// R .3 23 ‘
4 T j
| - = < 078REF + % .
// ," \\ 1 Q. 7
\
/ ‘ 078REF
990 REF /
\ ‘ 7B 14648
\
y X-SEC ENVELOPE
// Scale: 8X
\ /
‘ N //
~Z -
/7|.020 ? ~_ |
— - 190REF
UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
ol x o+ - FRAC. =1/ 64f ACCT- oA UNIVERSITY OF CALIFORNIA-BERKELEY
Sl 02 |wasseie |AE - EE @ SNS - FES MEBT
NOTES: 1. ALL DIMENSITONS ARE [INCHES. S 005 |Finisn 125 7| CELIVER MECHANTCAL BEAM TRANSPORT SYSTEMS - QUADS
THREADS ARE CLASS 2 [suReAcE " DEGREASE VERTICAL STEERING COIL
2. LEAVE ATLEAST 2 FEET OF WIRE FOR BOTH LEADS. B I B e, e O R B e o [y P
Al YM D3 [2-1-00 WAS #17 GAUGE \/\/IRE: BREAK EDGES 016 MAX. ON MACHINED WORK v Y . MINAMIHARA DqTZE-15-99 MTCROFTIED oETaT ACeT W0 T CRTEeoRy Come | SIZE | REV.
REV] DWG] CHKJ70NE DATE CHANGES REFERENCES. ANSI Y14 5 & Bi6 1 |GK OATE FE3312 | ZDOB1404 | B
8 7 5 ! ; 3 2 1




A

S

—C I

ON X=X

7 6 ' 4 3 | . 1
REQ | I TEM|PART NUMBER DESCRIPTION
#13 GAUGE SQUARE COPPER MAGNET WIRE, HEAVY
Aé}\ /éﬁh\ BUILD INSULATION CONDUCTOR NOM DIM = 072"
NOM OVERALL DIM = 078", MIN DIM = 0740"
5 013REF MAX DIM = 0781
0.010
Kijx R.270REF /////” f | 199+000 |__
12V _ 020
f \\//fg |
‘ o - 7 3
— N —~ \ 0 078 REF L0
/ i N E | Jﬁ:j%;
04 +03—
4X R.080 . % .
WET-LAYUP WITH EPOXY — —
FILL WITH NIMA N % .
COVER EXTERIOR WITH EPOXY N
1786 . .
X X\
+ + +000
Mt | 779 020
/ / E Xi
INSULATING SHEET
2166 REF 016 THICK NIMA (FR4) : % :
___4/////"<ku /
- A
#13 GAUGE SQUARE WIRE ' E '
23 FULL TURNS fﬂm}(mﬂ%
* N y
7 X
078REF : ‘
\}\\ ,/{/ N jE(: 2
NS ~ *
| — - 078REF
Y DETAIL A
X-SEC ENVELOPE
| Scale: 8X
25B 147748
990REF
\
/7].020 N4
- 4633 - 190REF

UNLESS OTHERWISE SPECIFIED

SHOP ORDERS

LAWRENCE BERKELEY LABORATORY

ol x o+ - FRAC. =1/ 64f ACCT- oA UNIVERSITY OF CALIFORNIA-BERKELEY
&.%J xxx 02 MGLES £ 1° | D635 REQD. REGD. SNS - FES MEBT
NOTES: 1. ALL DIMENSIONS ARE I[INCHES. S|t 005 [Finist 12577 REHTVER MECHANICAL BEAM TRANSPORT SYSTEMS - QUADS
2. LEAVE ATLEAST 2 FEeT OF WIRE FOR BOTH LEADS. THREADS ARE CLASS 2 | SUREACE DEGREASE HOR I ZONTAL STEERING (OIL
CUT 1.5 PITCH THRD RELIEF WITH ROUND NoSE TooL | ! DENT. TAG PATENT CLEAR DWG. TYPE SHOWN ON SCALE 4 >< DO NOT SCALE
3-2-00 WA 9 GA WIRE . METH. PRINTS
i? m B? 2-1-00 \/\/Ag 217 EABEE \/\/:EE %ﬁ%:%lég:v‘;g?;”?}:?jfj’ic%ﬁ% @ET\EE v Y MINAM IHARA[™Y. 1599l remorToven DEQEJA(ACTl.LNo. R R SIZE | REV
REV | Dwa| CHK |[ZONE| DATE CHANGES REFERENCES: ANS| Y14.5 & B46. 1. |5 DATE FE3317 2 5 B 1 A / A B
7 6 ! ; 3 2 1



8 7 6 5 ' ; 3 | . 1

REQ | I TEMIPART NUMBER DESCRIPTION
& 1 1 25B1614 LEFT COIL WINDING - TERMINAL DETAIL
1 7 2581404 JUMPER BAR FLAG
1 3 2581224 CENTER OVERLAP FLAG
1 A 25B1454 THERMOSTAT ASSEMBLY
ﬁ 1 5 2500853-1 HALF UNION PLUG
- 2 71REF
|
~\
N ) |
— 1895REF 2 71REF
— —~ ] | f/ |
= IE 4 ,
- 11.64 REF -
- 2X 8160 (INSIDE DIM) - (475)
/ AN
) SEE NOTES 3 & 4 @ SEE NOTES 3 & 5
bt T T Forei raze
SEE NOTE 7 ////////’ [ SEE NOTES 2,3 & 5
2 PLACES /77/// TORCH BRAZE
/}\\\ ' . ///— //
R
2706REF [T ” > 00 REF {:[} {:E} (%% ZOBT484C
1k *
N
K\ D S J
‘ rd 1‘
O G
| SEE NOTES 3 & 5
TORCH BRAZE
NOTES: 1. ALL DIMENSIONS ARE IN [INCHES.

2. REMOVE THERMOSTAT, 25B1454 |TEM 2, DURING BRAZING
AND PLATING OPERATIONS.

3. BRAZE PER LBNL SPEC: M912.

4. PRESSURE AND FLOW TEST PER LBNL SPEC: M912.

5. AFTER BRAZING, REPAIR KAPTON [INSULATION AS REQUIRED. UNLESS OTHERWISE SPECIFIED SHOP_ORDERS LAWRENCE BERKELEY LABORATORY
THEN WRAP LEADS FROM COIL TO TERMINALS WITH B-STAGE Slx e - FRAC £ 1/64f (6T Yo UNIVERSITY OF CALIFORNIA-BERKELEY
EPOXY-FIBERGLASS INSULATION. BUILD UP TO BE .015/.0.30 ?x“.oz aGLes + 10 |DAIE RED. REGD. SNS - FES MEBT

ii ON ALL SURFACES. CURE AS REQUIRED. AR TR TN BTN = RN = e S|t 005 [Finist 12577 REHTVER MECHANICAL BEAM TRANSPORT SYSTEMS - QUADS

o. SEE DRAWING NUMBER 25B1054 FOR PLATING INSTRUCTIONS. — THREADS ARE CLASS 2 A DEGREASE UPPER LEFT (OIL ASSEMBLY

7. MAKE SURE FEMALE FITTING WILL FASTEN ON AFTER PLATING Ll B6MOM ADDED NOTE 7 10 PARL RO 5 e i mao we o [T TAG T ] O TV [ oM T [ L P

A YM D3 [3-2-00 WAS PART NOi 25B1284 SRNEAEAE%HGE?EOEETMAL#'ROENAB’ECH'NED work |2YC-Y  MINAMIHARAI™Y . 1599 [wrerorToven DEQGENTAEAUl.LNo. e | SIZE | REV
REV ] DWG | CHK [70NE] DATE CHANGES RETERENCES. ANSI Y14 5 & Bé6 1 |CUK OATE rE3312 | /0B 1484 | C

8 7 6 5 ! ; 3 2 1



THEN WRAP LEADS FROM COIL TO TERMINALS WITH B-STAGE

INSULAT I ON .
CURE AS REQUIRED.

EPOXY-FIBERGLASS
ON ALL SURFACES.

SEE DRAWING NUMBER 25B1054 FOR PLATING

BUILD UP TO BE
INSTRUCT I ONS .

.015/7.0.30

MAKE SURE FEMALE FITTING WILL FASTEN ON AFTER PLATING

8 7 6 5 ' ; 3 | . 1
REQ | I TEM|PART NUMBER DESCRIPTION
Z{ikr‘ 1 1 25B1624 RIGHT COIL WINDING - TERMINAL DETAIL
1 7 75B1404 JUMPER BAR FLAG
1 3 25B12724 CENTER OVERLAP FLAG
7 /1TREF ——— 1 L | 25B1454 THERMOSTAT ASSEMBLY
ng}Sr‘ 1 5 2500853-1 HALF UNION PLUG
|
/-
[ 7
2 71REF  1895REF —
\i | — ]
= 1164 REF
(475) 2X 8160 (INSIDE DIM) -
/ AN
SEE NOTES 3 & 5 <j:> > FLaces o
N - [ || TORCH BRAZE
SEE NOTE 7
SEE NOTES 2.3 & 5 ] \\\\\\\\ 2 PLACES
TORCH BRAZE \\\ss\
\\\‘ — \\\\\t P
O — ) |
B i
/L
**~ { > < > 2. 00REF . - 2 706 REF
\_ 1871REF SN
110 \\\ ——— 7
@/ ié /) —
<j:> <I> ‘ A ‘
NOTES: 1. ALL DIMENSIONS ARE IN INCHES.
2. REMOVE THERMOSTAT, 25B1454 | TEM 2, DURING BRAZING
AND PLATING OPERATIONS.
3. BRAZE PER LBNL SPEC: M912.
4. PRESSURE AND FLOW TEST PER LBNL SPEC: M3912.
5. AFTER BRAZING, REPAIR KAPTON INSULATION AS REQUIRED.

UNLESS OTHERWISE SPECIFIED

SHOP ORDERS

LAWRENCE BERKELEY LABORATORY

ol x o+ - FRAC. =1/ 64f ACCT- SRIAL UNIVERSITY OF CALIFORNIA-BERKELEY

Z|xxx .02 [maes1° |956 REQD. REGD. SNS - FES MEBT
TART o CHANGED NOTE ¢ FOR PLATING Slaoocs 005 |FiNisH 125 7| PELIVER MECHANICAL BEAM TRANSPORT SYSTEMS - QUADS

- THREADS ARE CLASS 2 SURFACE

SR 85 |11-9-00 ADDED NOTE 7 TO PART NO. 5 [CHWFER ENDS OF ALL SCREW ToREADS sur | Eq et A PATENT CLEARUPDI\/::GERTYPIS | GI?H—EWNCO(I\:I) | LscALEASSEMBLY DO NOT SCALE
B1 [ M D3 [-24-00 WAS PART NO  25B1244 Eﬁh%ﬂﬂﬁﬁﬁ%ﬁ@g?mmm“ng%H’ TAG _ el WGNOFLH_L T
AT YM D3 [3-2-00 WAS PART NO 25B1294 e i g ) O |8 Y MINAMIHARA| ™11-9-00 [FTCROFTIVED [DESTGN ACCT. W0 [ CATEGORY TODE | - - >E |
REV|DWG| CHK |[ZONE| DATE CHANGES REFERENCES: ANS| Y14.5 & B46. 1. |5 DATE FE3317 2 5 B 1 A 9 A G

A

3

{



8 7 6 5 ' ; 3 | . 1

L 25B1624 RIGHT COIL WINDING - TERMINAL DETAIL
25B1404 CENTER OVERLAP FLAG

2581204 NARROW LOWER FLAG

2581454 THERMOSTAT ASSEMBLY

25D0853-1 HALF UNITON PLUG

AAAAAI—H

s~ jluwlNo

/\r Q| ITEM/PART NUMBER DESCRIPTION
Al
SEE NOTES 3 & 5
2 PLACES
TORCH BRAZE
SEE NOTES 3 & 4
2 PLACES i
TORCH BRAZE

[ : \ 110
\// M \\ ‘
2 706 REF gfg_g 1871REF
- 2 00REF } ™ ii% N
........ > O
, o ' AN
S [ [ - ‘ﬁ\\; _
\st\\ [ SEE NOTES 2.3 & 5
SEE NOTE 7/ TORCH BRAZE
2 PLACES

ﬁ - Z2X 8160 (INSIDE DIM) —— (.475)

1M64RER

|
)
I
)/

/

- 1895REF 2. 71REF

-

N

NOTES: 1. ALL DIMENSIONS ARE IN INCHES. —— 2/1REF
2. REMOVE THERMOSTAT, 25B1454 ITEM 2, DURING BRAZING
AND PLATING OPERATIONS.
3. BRAZE PER LBNL SPEC: MQ912.
4. PRESSURE AND FLOW TEST PER LBNL SPEC: MQ12.
5. AFTER BRAZING, REPAIR KAPTON INSULATION AS REQUIRED.
THEN WRAP LEADS FROM COIL TO TERMINALS WITH B-STAGE UNLESS OTHERWISE SPECIFIED SHOP_ORDERS LAWRENCE BERKELEY LABORATORY
EPOXY-FIBERGLASS INSULATION. BUILD UP TO BE .015/.0.30 | R LS VL I Yo UNIVERSITY OF CALIFORNIA-BERKELEY
ON ALL SURFACES. CURE AS REQUIRED. =[x+ 02 [meesero |9AL REQD. REQD. SNS - FES MEBT
6. SEE DRAWING NUMBER 25B1054 FOR PLATING INSTRUCTIONS. —t T e T T EoR BT S|t 005 [Fnist 125 |PELTVER MECHANICAL BEAM TRANSPORT SYSTEMS - QUADS
7. MAKE SURE FEMALE FITTING WILL FASTEN ON AFTER PLATING =T ol AD0ED NOTE T O PART O o |LReADs R CLASS 2 s s ?EEE\?&ENT DEGREASE LOWER LEFT COIL ASSEMBLY
B11| YM D3 l4-24-00 WAS PART NO_ 25B124% E]U,\I 1Mzg&EEHETHE[iJEEL#ﬁRVIVEI;I'IDg(?UND NOSE TOOL QEEH' TAG PATENT CLEAR |:D)\IIVEG_|_ATY|PLIE SHOWN ON [S]E;\LENO FUI_I_ ZolngIN%ERALE
A1 YM D3 [3-2-00 WAS PART NO. 25B1294 GREAK EDGES 016 MAX. ON MACHINED WORK | YO Y M | NAM I HARA| "7 15 - 99| rerorToren Tomsar acer o rmecory come | !
REV ] DWG | CHK [70NE] DATE CHANGES RETERENCES. ANSI Y14 5 & Bé6 1 |CUK OATE rE3312 | /0B 1504 |C

8 7 6 5 ! ; 3 2 1



8 7 6 5 ' ; 3 | . 1

QITEMPART NUMBER DESCRIPTION

25B1614 LEFT COIL WINDING - TERMINAL DETAIL
2581224 CENTER OVERLAP FLAG
2581204 NARROW LOWER FLAG

SEE NOTES 3 & D 25B1454 THERMOSTAT ASSEMBLY
TORCH BRAZE || Aé;hr- 25008531 | HALF UNION PLUG
SEE NOTES 3 & 4
i 2 PLACES
TORCH BRAZE |

N

;Aééém
Ui~ jwinNo|—

110 <:2\\\ /;:,
1871REF 7l
~ & 2 00 REF
*j( 2 /06 REF
. L
//’:’ Z )
— . <
/// //449/ SEE NOTE 7
2 PLACES
SEE NOTES 2.3 & 5 |
TORCH BRAZE ﬁ
(.47/5) ——= — ZX 8160 (NSIDE DIM) —
SEE NOTES 3 & Db
] TORCH BRAZE
M64sREF
‘ / | Il . I
- | N - ]
[ ==
SCB 15140
2 71REF  1895REF ——
S
| \
2 /1TREF
NOTES: 1. ALL DIMENSIONS ARE IN [INCHES.
2. REMOVE THERMOSTAT, 25B1454 ITEM 2, DURING BRAZING
AND PLATING OPERATIONS.
3. BRAZE PER LBNL SPEC: M912.
4L PRESSURE AND FLOW TEST PER LBNL SPEC: M912.
5. AFTER BRAZING, REPAIR KAPTON INSULATION AS REQUIRED.
THEN WRAP LEADS FROM COIL TO TERMINALS WITH B-STAGE G WIS e Y7 L m LAWRENCE BERKELEY LABORATORY
EPOXY-F IBERGLASS INSULATION. BUILD UP TO BE .015/.0.30 == e B T LI
ON ALL SURFACES. CURE AS REQUIRED. glre.02 et lso  lew e oN> - FE> FEBT
Q 6. SEE DRAWING NUMBER 25B1054 FOR PLATING INSTRUCTIONS. W] |8 7o CHANGED NOTE 6 FOR PLATING |kt 005 [ e/ MECHANTCAL BEAM TRANSPORT SYSTEMS - OUADS
7 . MAKE SURE FEMALE FITTING WILL FASTEN ON AFTER PLATING CTI | [ G390l ADDED NOTE 7 TO PART NO. 5 |cmiich o or il screw teses oo |1ecartent DEGREASE LOWER RIGHT COTL ASSEMBLY
TAET 03 4-22-00 WAS PART NO _25B1244 %ud 1MzCF’l_IlTltl\HIETHI(?:[LEEL#ER\fI\IEI;I-IDQQOUND NOSE  ToOL MEEJI%E'T TAG PATENT CLEAR BvIvEGTATYlpLE SHOWN ON  [SCALE = j| | [oo QBIN%ALE
RAE1V DYWMG — ZBI?IEB[;;EO WAS PARCTHANNOG.ESZBBQBA E%QE%EEEEFESSSQIZDNMéAF}(LAﬁNERM/;&GQO%ES%EEC)F;\IEE ([E“éfY MINAM | HARA 23122-15-99 MTCROFTLMED |DESTGN ACCT. N0, E;TEG%RE %OEE DWG'ZNOSB 1 5 SZE R%

8 7 6 5 ! ; 3 2 1



7 6 5 ' ; 3 . 1

REQ [ I TEM[PART NUMBER DESCRIPTION

TERMINAL BLOCK, BARRIER TYPE, CLOSED BACK,

TWO SCREWS PER PLATE,

377B - MILITARY CLASSS (MIL-T-55164/1)

UBS0LE Tk

2% 0 168 REF - > 177 REF .
‘ & NI A A i A A A ¢ |
BOoRER 347RER I N 347
| ! ~ll@l e @l la @l lal @l e o
ﬁ NN NIRRT RN RN BN BN RN * |
259 REF 3 /59
125REF—— = 3420 -
X 0168 THRU
| _ _ _ _ _ _ B B ]
¢ L [ fl | [ fl | [ 1 | [ 1 [ 1 fl 1 [ fl 1 [ fl | ! +
340REF NI I I . '48%REF
| 75B1577
— 3.6/ —
UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
Gl x o+ FRAC. =1/ 64f ACCT- oA UNIVERSITY OF CALIFORNIA-BERKELEY
NOTES: 1. ALL DIMENSIONS ARE IN [INCHES. Flxc: 02 |maes1e Ihos  fsfo  Jweeo SNS - FES MEBT
S| xxt 005 FINISH 1257 ?EL'VER MECHAN I CAL BEAM TRANSPORT SYSTEMS - QUADS
IHEME@ESEN%@EOFCIA@ESSC%EW THREADS 307 ?EEE'?&ENT DEGREASE PATENT CLEAR MS\E |1|':YF!EED S-|H_OEWII?I\O/|N| NilA_LE BLOCK DO NOT SCALE
ON MACHINE CUT TrREape e T QVEV;H.Y' MTIQAGM o el o 2 X i 1
BREAK EDGES .016 MAX. ON MACHINED WORK g™ Y 17-15-99MTCROFTLMED [DESIGN ACCT. NO | CATEGORY CODE |~ - '
REV ] DWG | CHK [70NE] DATE CHANGES RETERENCES. ANSI Y14 5 & Bé6 1 | K OATE rE3312 | /0B 1574

7 6 5 ! ; 3 2 1




/

NO

N MC

~ACKAGE

|

B0

REQ [ I TEM[PART NUMBER

DESCRIPTION

A/R L

CABLE,

4/0GA WELDING CABLE,

600V, CAROLPRENE

LUG FOR 4/0GA CABLE

—— 2500 REF —

V. /50RER 6

|

!

1030REF

|

0 530RER

(435 REF

|

UNLESS OTHERWISE SPECIFIED

SHOP ORDERS

LAWRENCE BERKELEY LABORATORY

REV

DWG

CHK

/ONH

DATE

CHANGES

ol x o+ - FRAC. =1/ 64f ACCT- oA UNIVERSITY OF CALIFORNIA-BERKELEY

=%+ .02 aGLes + 10 |DAIE PEOE N SNS - FES MEBT

S| xe 005 |FinsH 1257 75 YR MECHAN | CAL BEAM TRANSPORT SYSTEMS - QUADS
THREADS ARE CLASS 2 SURFACE

CHAMFER ‘ENDS OF AL SCREW THREADS 30°. ITSIIEESIMENT DEGREASE PATENT CLEAR DWG TYPEPOWSEOF\\/)\IN ENABIS_E/IAELE DO NOT SCALE
(UT 1.5 PITCH THRD RELIEF WITH ROUND NOSE TOOL METH . TAG . 4>< PRINTS

ON MACHINE CUT THREADS.

BREAK EDGES 016 MAX. ON MACHINED WORK [BYC-Y M NAM [HARA|™%_ 15 99

BY

DETATL o

REMOVE BURRS WELD SPLATTER & LOOSE SCALE Frpp
REFERENCES: ANSI| Y145 & B46. 1. |gy

DATE

M| CROF I LMED

DESTGN ACCT. NO_| CATEGORY CODE
FE3312 | ZoB 1534

SIZE | REV.

3

{




7 6 5 ' ; 3 . 1

REQ | I TEM|PART NUMBER DESCRIPTION
A/R 1 CABLE, 6 AWG, 600V, A. |l . W. (CORP.
1 7 LUG FOR 4 AWG CABLE
056 REF
| : ]
- TBD -
) L0B8REF
0 260REF 6 ""
25B 1544
—— 1 380 REF —
UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
ol x o+ - FRAC. =1/ 64f ACCT- oA UNIVERSITY OF CALIFORNIA-BERKELEY
Elocx 02 |mees 10 |5 REQD. Kean. SNS - FES MEBT
S|xx+ 005 [Fivisn 1257795 VER MECHANICAL BEAM TRANSPORT SYSTEMS - QUADS
THREADS ARE CLASS 2 SURFACE
CHAMFER ENDS OF ALL SCREW THREADS 30°. |IREATMENT DEGREASE GROUND CABLE
CUT 1.5 PITCH THRD RELIEF WITH ROUND NOSE TOOL MEEJQ:T TAG PATENT CLEAR BVIVEGTATYIPI_E SHOWN ON  [SCALE 2 X DO QSIN%ALE
ON MACHINE CUT THREADS. :
BREAK EDGES 016 MAX. ON MACHINED WORK | DWG- DATE DWG. NO. SIZE | REV.
RENOVE BURRS WELD SPLATTER & LOOSE SCALE (EIS;K Y. MINAMIHARA DJ\TZE-15-99 MTCROF ILMED |DESIGN ACCT. NO.| CATEGORY CODE 2 5 B 1 5 4 4
REV|DWG| CHK [ZONE| DATE CHANGES REFERENCES: ANSI Y14.5 & B46. 1. |gy" FE3317

7 6 5 ! ; 3 2 1




6 5 f ; 3 2 1
REQ [ I TEM[PART NUMBER DESCRIPTION
DELRIN
- 425 -
- 05
2X ©.280 THRU .
375 -
130 ? {3}} ---------- |
2X 430
2% 650 A
i 250 f
1575
\\\;_ - 00 =
2125 4X CHAMFER .03 X .03 /7|.005
- 3375
NO.44 DRILL(. 0860) X .75 DP
4-4O0UNC-2B TAP X .50 DP
3 PLACES

Z 300

25B1554A

1600 — 1150 —=—
UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
D x o+ FRAC. 1/ 64f ACCT- o A UNIVERSITY OF CALIFORNIA-BERKELEY
= o |DATE DATE NO .
NOTES - ALL DIMENSIONS ARE IN INCHES. o] ECR R ECETRE I T Y SNS - FES MEBT

S|xxt 005 FINISH 125 77|95 MECHANICAL BEAM TRANSPORT SYSTEMS - QUADS
THREADS ARE CLASS 2 SURFACE
CHAFER ENDS OF ALL SCRE THREADS 307 ISEGMENT JEOREASE PATENT CLEAR DWE OwEER CsﬁoE\?«th EN BE\)EAALEC <l DO NOT SCALE
CUT 1.5 PITCH THRD RELIEF WITH ROUND NOSE T0OL ~ .
ON MACHINE CUT THREADS. Q%H TAG o DETAIL —— 2 X Sl;E'NTSREV

A |DPO C4 (1175101 2X 430 WAS 2X 300 %'E%EEESESSSQfDM?gLAPPERMQCHLB%Es[E Vé%i‘EE gy Y. MINAMIHARA ™17-15-99 [ WTCROFTIMED T06SIoN ACCT MO [ CATEGORY CODE | oy '

CHK . DATE A
REV|DWG| CHK [ZONE| DATE CHANGES REFERENCES: ANS! Y14.5 & B46.1. |gy FE3317 2 5 B 1 5 5 Zr
6 5 A ; 3 2 1




7 6 5 ' 4 3 . |

REQ [ I TEM[PART NUMBER DESCRIPTION
DELRIN
3X ©.210 THRU
—— 188
o b d o &
¢ 3X 250
150 — 1.150
— 2 300 -
— 260 -
/5B1564
UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
O] x FRAC. £ 1/64] ASCT- SoA UNIVERSITY OF CALIFORNIA-BERKELEY
= R + 10 |DATE DATE NO
NOTES: 1. ALL DIMENSIONS ARE IN INCHES. 55”-02 ANGLES £ 1° | Tssp RECD. REQD . SNS - FES MEBT
S| 005 |Fiis 12577tV MECHANICAL BEAM TRANSPORT SYSTEMS - QUADS
E:EME/EESEN/BEEOFCLA/CLS%C&W THREADS 30° 2ecamient DEGREASE CABLE BRACKET STRAP
CUT 1.5 PITCH THRD RELIEF WITH ROUND NoSE TooL | ! DENT. TAG PATENT CLEAR DWG. TYPE SHOWN ON SCALE 2>< DO NOT SCALE
METH. PRINTS
e EIGES 076 W O HCHIED W av Y. MINAMIHARAI™ 1599 rerorToven DEBGENTACAUl.LNo. CATEGORY CO0E |+ (. SIZE | RV
REV] DWG| CHK[70NE] DATE CHANGES REFERENCES. ANSI 114 5 8 Bi6 1 |QIK. e ce3312 | /0B 1564

7 6 5 ! ; 3 2 1




% 6 5 ' A 3 2 1

REQD|I TEMPART NO . DESCRIPTION
1 | 1 [25B1346| POLE PIECE ASSEMBLY - 32MM APERTURE
2 | 2 [25B1254] INSULATOR BLOCK
1 | 3 |25B1484] UPPER LEFT COIL ASSEMBLY
1 | 4 |25B1504] LOWER LEFT COIL ASSEMBLY
1| 5 |25B1494| UPPER RIGHT COIL ASSEMBLY
@ 1| 6 |25B1514] LOWER RIGHT COIL ASSEMBLY
NOTES: 1. ALL DIMENSIONS ARE IN INCHES. 2 | 7 [25B1464] VERTICAL STEERING COIL
Aﬂ#ﬁﬁ r 2 | 8 [25B1474{ HORIZONTAL STEERING COIL
= ' — @ , 2. ESTIMATED WT.: 70 LBS. 1| 9 [25B1414] JUMPER BAR
] L] % ( A 2 | 10 TERMINAL BLOCK, KULKA 600A SERIES, STK. #87F5241
L 3. USE CAUTION WHEN TIGHTENING BOLTS 1| 11 ]2581424] L-SHAPED BUS BAR
T TEL T0 AVOID DAMAGING THE DELRIN COMPONETS. 1 | 12 |75B1434] STRAIGHT BUS BAR
O =~ 4
) > -
— @ 4 |13 SCREW, SOC. HD.,1/2-13UNC-2A X 2.25" LONG, SST.
4 2 |14 SCREW, HEX. HD.,1/2-13UNC-2A X 1.50" L., 18-8 SST.
© A 2 |15 SCREW, HEX. HD.,1/2-13UNC-2A X 1.75" L., 18-8 SST.
2 |16 SCREW, HEX. HD.,1/2-13UNC-2A X 2.00" L., 18-8 SST.
© 5 8 |17 SCREW, HEX. HD..1/2-13UNC-2A X 3.00" L., 18-8 SST.
@7_ \/ 28 |18 WASHER, PLAIN, TYPE B, 1/2, 1.00" O.D., SST.
o
8 [19 SCREW, PAN HD., 6-32UNC-2A X 625'L, SST.
T >® @ © A/R|20 RUBBER SHEET, NEOPRENE OR EQUIVALENT
O
28 |21 WASHER, BELLEVILLE, 1.000 0D X .505 ID, .073 THICK
O 18-8 STAINLESS STEEL, MASTER CARR #9713 K77
14 |22 NUT, HEX, 1/2-13UNC-2B, SST
| SOMETR | C \/ | EW 12 |23 SCREW, BUT. HD.,1/4-20UNC-2A X .875" L., 18-8 SST.
3 |24 SCREW, BUT. HD.,10-24UNC-2A X .625" L., 18-8 SST.
A2\ <
1 |25 [25B1554| POWER CABLE BRACKET
| [ 1 [26 [25B1564|CABLE BRACKET STRAP
TN TTL =N
g 1 R E— e =
—t e N\ /7 /
. N e \§ = & = & A @\ I
7775’: |7 o b 7[> ,f:,@, = i = - @i ;\ o R 2’ i ,,,,,7,@ : N =N
= Hielelele|e|s|el S lollelle Bl
R E ] ] ! — 1 L = — <
pL— ‘ ]‘ ‘] \ H | Trtrr 1 "/~ T e 11
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— (27.019)
— (15.754)
(/.877)
@ (3.300)
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y
[ I s e[ e[ Jt[ |t |— \ ﬁ
| | AV —
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i .
i ’ )
| )
I_ ‘ % |
* i
| S (10 294)
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i , ‘ . ‘ / (8.166)
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1 | | Zimill /5815760
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PART 25B(1346 I R L
SN 001 | @; @
— | | | A
| | 7 S —
| | | | ! !
| | |
-1/ =
®®@@ UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
D |PL|PL 05-31-02| "APERTURE' WAS *APERATURE’ IN DRAWING Gl x + - FRAC. +1/64] A5CT SR IAL UNIVERSITY OF CALIFORN|A-BERKELEY
TITLE AND ITEM 1 DESCRIPTION. E XX t 07 ANGLES + 1° ?égg Bégg gEOD SNS - FE MEBT
w107 [ 500 | SCRENS WERE 11220 UNE-2 |2 05 [emn ozl ™ QUADRUPOLE MAGNET
_ THREADS ARE CLASS 2 SURFACE
A2 | VW (2 | 210 | ADDED ITEMS 23, 24, 25 & 26 |ou wacive cur tomeabs - pera TAG _ ASSEMBL Y TULL ™ Beiws
A1 YM D2 2-1-00 WAS PART PART NO.25B1524 %‘Eﬁg‘;;ggggsﬁgf’DMQgLATOTNERMA&CHL%ES%‘g(C’RA‘EE v Y MINAMIHARA|™7-15-99 | FerorTTreD ToesTen Acr W0 [ CATeaory Cooe | e e Rﬁ
ReV] owa| cHK[ZoNE ] DATE CHANGES REFERENCES™ ANS| Y14.5 & B46.1. |50¢ OATE 8210-23| FE3312 | 20B15/6
7 6 5 ! / 3 2 1




8 7 6 5 ' 4 3 2 1
REQD[I TEMPART NO . DESCRIPTION
1 1 [25B1346| POLE PIECE ASSEMBLY - 32MM APERTURE
2 | 2 [25B1254] INSULATOR BLOCK
1 | 3 |[25B1484] UPPER LEFT COIL ASSEMBLY
1 | 4 |[25B1504| LOWER LEFT COIL ASSEMBLY
y NOTES: 1. ALL DIMENSIONS ARE IN INCHES. 1 | 5 [25B1494| UPPER RIGHT COIL ASSEMBLY
@ 1 | 6 [25B1514] LOWER RIGHT COIL ASSEMBLY
2. ESTIMATED WT.: 70 LBS.
3. Usk CAUTITON WHEN TIGHTENING BOLTS ; ; S TJSSEEEAEABRLOCK KULKA 600A SERIES, STK. #87F5241
@@ TO AVOID DAMAGING THE DELRIN COMPONETS. T EE T T SiArED B B
1 | 10 [25B1434] STRAIGHT BUS BAR
AR EE SCREW, SOC. HD. . 1/2-13UNC-2A X 2 .25' LONG, SST.
2 12 SCREW, HEX. HD. 1/2-13UNC-2A X 1.50" L.. 18-8 SST.
@ & 2 |13 SCREW, HEX. HD. , 1/2-13UNC-2A X 1. 75" L.. 18-8 SST.
2 |14 SCREW, HEX. HD. . 1/2-13UNC-2A X 2 00’ L.. 18-8 SST.
@ | 8 |15 SCREW, HEX. HD. . 1/2-13UNC-2A X 3 00’ L.. 18-8 SST.
@ 28 |16 WASHER, PLAIN, TYPE B, 1/2, 1.00" 0.D., SST.
—~ ° 8 |17 SCREW, PAN HD., 6-32UNC-2A X .625'L, SST.
QM ~|—< >® @ @ A/R|78 RUBBER SHEET, NEOPRENE OR EQUIVALENT
O 28 (19 WASHER, BELLEVILLE, 1.000 OD X .505 ID, .073 THICK
o 18-8 STAINLESS STEEL, MASTER CARR #9713 K77
14 |20 NUT, HEX., 1/2-13UNC-2B, SST
| SOMETRIC VIEW — [ 2 |21 SCREW, BUT. HD. 1/4-20UNC-2A X .875" L.. 18-8 SST.
‘ 3 (22 SCREW, BUT. HD. 6 10-24UNC-2A X 625" L., 18-8 SST.
<
1 23 |25B1554| POWER CABLE BRACKET
| [ 1 |24 [25B1564[ CABLE BRACKET STRAP
| |
TD I "0
5 . N\ /7
== vl 1] e CICIChS ol A = @)@ e|e|le|ee el | | 7
{ —+ m; = 1 \ || | I — //,L/ ) -] I | || ; L =+ T'iv* B B
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(3.300)
@ (/. 877)
WE l
[ o e o o i i [ P o
| | | \\L | J
i e e A R 17~ T o~ 7 Y N e e B
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PART 25B
fiifd + 6| [0
| ] | | J !

UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY

D [PL [PL 05-31-02 | "APERTURE" WAS "APERATURE" IN DRAWING [ x + - FRAC. +1/64) N5t SR IAL UNIVERSITY OF CALIFORN|A-BERKELEY

TITLE AND ITEM 1 DESCRIPTION =[x 02 |was:1o [NE OATE 0 SNS - FE MEBT
E? m - 33_126_0000 CHANE)IECEE\éﬁA:’I\/IEERIS ;@E_ZORLEJSSV_EZS'EOH S| oce 005 ewsn rzszln QUADRUPOLE MAGNET

- . THREADS ARE CLASS 2 SURFACE

& REDUCED BELLEVILLE WASHER QUANT ITY | OOMFER B0 F AL SReW Tios sie. |TREATHENT DEGREASE PAT%ETMCP?EAQPEDEGTLTJYF;E QLSJHAOVPNROHPOSCLALEE W/0 STE[EEOJ [S\,C/SE
A2 | YM (7 2-1-00 ADDED | TEMS 21, 22, 23, & 24 |oN MACHINE CUT THREADS. g\I/E\IéH TAG —— ASSEMBLY FULL PRINTS
AT YM D2 | 2-1-00 WAS PART PART NO 25B1524 e o e e |8 Y. MINAMIHARAI ™7 1599 [ FTCROFTCHED OESTo ACCT. W0 | CATEGORY CO0E |+ o ¢ SIZE | REY
REV|DWG| CHK|ZONE|  DATE CHANGES REFERENCES ANS| Y14.5 & B46.1. |gh< PATE FE3312 | ZHB 1586 | D

8 7 6 5 ! / 3 2 1




8 7 6 5 ' 4 3 | 2 1

REQD|I TEM PART NO. DESCRIPTION

25B1366| POLE PIECE ASSEMBLY - 42MM APERTURE

25B1254[ INSULATOR BLOCK

25B1484| UPPER LEFT COIL ASSEMBLY

25B1504| LOWER LEFT COIL ASSEMBLY

25B1494| UPPER RIGHT COIL ASSEMBLY

@ NOTES: 1. ALL DIMENSIONS ARE IN [INCHES.
25B1514| LOWER RIGHT COIL ASSEMBLY

25B1464] VERTICAL STEERING COIL

@6 2. ESTIMATED WT. 70 LBS.
% 25B147 4| HORIZONTAL STEERING COIL

25B1414 JUMPER BAR

a O '
: | — | mln| 3. L—#SEASS\L'JS | BZI\M\IQ\/glI:HGT-:—aETEEIl:;I?NBgIC—)[\ESONETS A TERMINAL BLOCK, KULKA 600A SERIES, STK. #87F5241
@@\\ ' 25B1424| L-SHAPED BUS BAR

RNy NS E O RN B G I O RN DEENG AN BEENS I I AN
RN RN RN
NAO\OOO\]O\U‘I-L\LUI\);

- ; 25B1434] STRAIGHT BUS BAR
O =N

[+
J\ @ 13 SCREW, SOC. HD.,1/2-13UNC-2A X 2.25" LONG, SST.

14 SCREW, HEX. HD.,1/2-13UNC-2A X 1.50" L., 18-8 SST.

4
© .
‘ A 2 15 SCREW, HEX. HD.,1/2-13UNC-2A X 1.75" L., 18-8 SST.
2 16 SCREW, HEX. HD.,1/2-13UNC-2A X 2.00" L., 18-8 SST.
@ 2 8 17 SCREW, HEX. HD.,1/2-13UNC-2A X 3.00" L., 18-8 SST.
@7— \, 28 [18 WASHER, PLAIN, TYPE B, 1/2, 1.00" 0.D., SST.
——— °
_— @ 8 19 SCREW, PAN HD., 6 6-32UNC-2A X .625"L, SST.
@ A/R 120 RUBBER SHEET, NEOPRENE OR EQUIVALENT
O
28 |21 WASHER, BELLEVILLE, 1.000 0D X .505 ID, .073 THICK
O 18-8 STAINLESS STEEL, MASTER CARR #9713 K77
14 |22 NUT, HEX., 1/2-13UNC-2B, SST
I SOMETR I C VIEW BEEE SCREW, BUT. HD..1/4-20UNC-2A X .875"' L., 18-8 SST.
‘! 3 |24 SCREW, BUT. HD.,10-24UNC-Z2A X 625" L., 18-8 SST.
<
1 25 |25B1554[ POWER CABLE BRACKET
@ | 26 |25B1564[ CABLE BRACKET STRAP
~ ~~ ‘ ‘
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UNLESS OTHERWISE SPECIF IED SHOP_ORDERS LAWRENCE BERKELEY LABORATORY
D|PL|PL 05-31-02| "APERTURE" WAS °APERATURE’ IN DRAWING |&| x + - FRAC. +1/64) A5CT SR IAL UNIVERSITY OF CALIFORNIA-BERKELEY
TITLE AND ITEM 1 DESCRIPTION. =+ 07 ANGLES * 1° ?égg Bégg gEOD SNS - FE MERT
€ o R 1 MU - e e
_ THREADS ARE CLASS 2 SURFACE
VIRC (2] 2-1-00 | ADDED ITEMS 23, 24, 25 & 26 |on iathiic i feL £f f it S0AD NOSE TOOL METH TAG - ASSEMBLY — ULL ——
A1 YM D2 | 2-1-00 WAS PART PART NO.25B1524 %‘Eﬁg‘;;ggggsﬁgf’DMQgLATOTNERMA&CHL%ES%‘g(C’RA‘EE gy Y. MINAMIHARA| "12-15-99 | FTCROFTIHED [DESTGN ACCT WO | CATEGORY CODE | a
REV|DWG| CHK[ZONE|  DATE CHANGES REFERENCES ANS| Y14.5 & B46.1. |gh< PATE FE3312 | ZHB 1596 | D
8 7 6 5 ! / 3 2 1




8 % 6 5 ' A 3 2 1

REQD[I TEMPART NO. DESCRIPTION
& 25B1366| POLE PIECE ASSEMBLY - 42MM APERTURE

K
2 | 2 [25B1254[ INSULATOR BLOCK
1 | 3 |25B1484[ UPPER LEFT COIL ASSEMBLY
1 | 4 |25B1504[ LOWER LEFT COIL ASSEMBLY
1 | 5 [25B1494| UPPER RIGHT COIL ASSEMBLY
<f> NOTES: 1. ALL DIMENSIONS ARE IN [INCHES. T 5 55875 12 LOWER RIGHT Ol ASSEVBLY
2. ESTIMATED WT. 70 LBS.
1 25B1414] JUMPER BAR
3. USE CAUTION WHEN TIGHTENING BOLTS /AN 2 | 8 TERMINAL BLOCK, KULKA 600A SERIES. STK. #87F5241
&i&ﬁ 70 AVOID DAMAGING THE DELRIN COMPONETS. 1 | 9 [25B1424[ L-SHAPED BUS BAR
1 | 10 [25B1434] STRAIGHT BUS BAR
4 |11 SCREW, SOC. HD., 1/2-13UNC-2A X 2.25" LONG, SST.
Q 2|12 SCREW, HEX. HD.,1/2-13UNC-2A X 1.50° L., 18-8 SST.
‘ Zfiﬁs 2 |13 SCREW, HEX. HD.,1/2-13UNC-2A X 1.75° L., 18-8 SST.
O | ; 2|14 SCREW, HEX. HD.,1/2-13UNC-2A X 2.00° L., 18-8 SST.
I EE SCREW, HEX. HD.,1/2-13UNC-2A X 3.00° L., 18-8 SST.
<ifj>:;7‘ ’ 28 |16 WASHER, PLAIN, TYPE B, 1/2, 1.00" 0.D., SST.
] °
] ___<ff§><:jj> Q Q 8 |17 SCREW, PAN HD., 6-32UNC-2A X . 625°L, STT.
o A/R[18 RUBBER SHEET, NEOPRENE OR EQUIVALENT
28 19 WASHER, BELLEVILLE, 1.000 0D X .505 ID, .073 THICK
O 18-8 STAINLESS STEEL, MASTER CARR #9713 K77
14 [20 NUT, HEX, 1/2-13UNC-2B, SST
ISOMETRITC VIEW [ 2 |21 SCREW, BUT. HD..1/4-20UNC-2A X .875° L., 18-8 SST.
//\\ 3 |22 SCREW, BUT. HD., 10-24UNC-2A X 625" L., 18-8 SST.
A2\ <
1 [23 POWER CABLE BRACKET

e e I 24 CABLE BRACKET STRAP
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B PARIT /b
SN 001
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14)18)19020) T
D [PL |PL 05-31-02] ITEM 1 25B1366 - 42MM APERTURE - WAS
7581346 -32MM APERTURE. *APERTURE® UNLESS OTHERWISE SPECIFIED SHOP ORDERS LAWRENCE BERKELEY LABORATORY
WAS "APERATURE’ IN DRAWING TITLE AND  [@B] x ¢ - FRAC. £ 1/64] ASCT Wi UNIVERSITY OF CALIFORNIA-BERKELEY
TEH | DESCRIPTIOF Sloc 0z [waser OF @F T8, SNS - FE_MEBT
N N || O R
- ‘ THREADS ARE CLASS 2 SURFACE
& REDUCED BELLEVILLE WASHER QUANT ITY | OOMFER B0 F AL SReW Tios sie. |TREATHENT DEGREASE PAT‘;ETMCP?EAQPEDEGTLTJ&EE QLSJHAOVPNROHPOSCLALEE W/0 STE[EEOJ [S\,C/SE
A2 | YM W 2-1-00 ADDED | TEMS 21, 22, 23, & 24 |oN MACHINE CUT THREADS. g\I/E\IéH TAG —— ASSEMBLY FULL PRINTS
Al YM D2 | 2-1-00 WAS PART PART NO.25B1524 %‘Eﬁg‘;;ggggsﬁgf’DMQgLATOTNERMA&CHL%ES%‘g(C’RA‘EE av> Y. MINAMIHARA| ™7 15-99|erorTores Toson acr o Teamecory cooe | SIZE | REV
REV] WG| CHK7ONE[  DATE CHANGES REFERENCES™ ANS| Y14.5 & B46.1. |50¢ OATE §210-23| FE3312 | 2oB 1606 | D
8 7 6 5 ! / 3 2 1




8 7 6 5 ' ; 3 . 1
REQ | I TEM[PART NUMBER DESCRIPT ION
1 | REF | 25B1284A LEFT COIL WINDING
3 70REF
WRAP ENTIRE COIL WITH HALF LAP .50 WIDE X .007 THICK > T1REF
FIBERGLASS TAPE. FILL VOIDS AND SPACES WITH GLASS '
ROVING OR G-10 TO MINIMIZE RESIN RICH ZONES. POT COIL
WITH EPOXY RESIN TO APPROXIMATE LOCATION SHOWN
~\
R |
—_— \—— —— — 1895MIN  2.71MAX
] ~_ T | -/ |
Il | /
——— 06 REF
+.000
@.187_.002—\ 18
i a7
@ 190 REF ) o
\ \ ejle)
/s
VIEW B o
ROUND OFF LEAD ENDS TO 4
®.187 (MUST FIT INTO SCALE: 2X
®.188 HOLE) 7 PLACES 025REF —
1572REF
@g@ﬁg@
REMOVE INSULATION J
TO APPROXIMATE LOCATION 06REF T UAoRER
—— 157REF —
- - SECTION A - A
VIEW A b ORIGIN O,
x/—\\
N !
/ \\ // ]
\ / B
~__." 7CB1614
5 00 2.706REF
, // COPPER CONDUCTOR %REFTBZREF ‘
63 12 FULL TURNS | K /
06 REF — =
387 REF
— 152REF ——
ORIGIN O,
1113
UNLESS OTHERWISE SPECIFIED _ SHOP ORSEEJESE LAWRENCE BERKELEY LABORATORY
alx + - FRAC. + 1/ 6 4] ACCT. | UNIVERSITY OF CALIFORNIA-BERKELEY
' AND DEBRIS S| xx+ 005 FINISH 1257 ?EL'VER MECHANTCAL BEAM TRANSPORT SYSTEMS - QUADS
' THREADS ARE CLASS 2 2RPACE - DEGREASE LEFT COIL WINDING - TERMIANL DETAIL
3. PLUG AND WRAP THE TUBE ENDS WITH CLEAN CLOTH OR PAPER. CHAMFER ENDS OF ALL SCREW THREADS 30° | TREATMENT
CUT 1.5 PITCH THRD RELIEF WITH ROUND NOSE TOOL MEEJQ:T TAG PATENT CLEAR| DWG. TYPE SHOWN ON  [SCALE FULL o QSIN%ALE
GREAK EDGES 016 HAY. ON RACHINED WORK WGy MINAMITHARA ™S ¢ - 00 DETAIL DWG. NO. SIZE [ REV.
‘ ’ BY . -0- M| CROFILMED |DESIGN ACCT. NO.] CATEGORY CODE
REV ] DWG | CHK [70NE] DATE CHANGES RETERENCES. ANSI Y14 5 & Bé6 1 |CUK OATE rE3312 | /0B 1614
8 7 6 5 ! ; 3 2 1




8 7 6 5 ' ; 3 . 1

REQ [ I TEM[PART NUMBER DESCRIPTION
1 [REF| 25B1294A RIGHT COIL WINDING
3. 70REF
2 7MTREF —
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